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BUNS OF STEEL 


KNOW IT 

At Home With 
the Androids 
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Congratulations, 
It’s a Bot! 
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M2 + MIT engineer 
Daniel Paluska 


75735 08459 


$4.95/Canada 5.95 
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Saab vs. 

'• ... 

Saab 

The SaabViggen supersonic fighter.The new Saab 9-3 Viggen Coupe. In both, 
human-centered design places controls and instruments where they are intuitively 
accessible. Reaction times are shortened. Whether engaging the turbocharger 
or the afterburner, car and driver, like pilot and plane, perform as one. 

www.saabusa.com 

1 800 SAAB USA * f 
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PACIFIC AIR INI 

TOKYO SINGAPORE LOS ANGELES HON( 



Now available for immediate boarding: FileMaker® Pro 5. A strikingly powerful application 
that can help take your workgroup places it’s never gone before. With only basic computer 
skills, you can turn your expertise into an easy-to-follow database - and get everyone in 
your department working the right way: yours. Using the instantly familiar interface of 


©2000 FileMaker, Inc. All rights reserved. FileMaker is a trademark of FileMaker, Inc., registered in the U.S. and other countries. The file folder logo and ‘ What’s your problem?” are 





RNATIONAL 

1G BANGKOK SHANGHAI SYDNEY 


Chip L. Smith 

marcom manager 

( A r)il V/xkiotASC?! 


2 fax 310.945.8209 chip.smith@pacificair.com 





FileMaker Pro 5, you’ll have the tools to spread your knowledge far and wide, 
even make it accessible globally via the web. So your information can be updated, 
categorized and managed exactly as you envision it. Think of it as first-class travel 
for your company’s vital data. Visit www.filemaker.com. What's your problem ?™ 



trademarks of FileMaker, Inc. The persons and companies listed in the example are purely fictitious, and any resemblance to existing persons and companies is purely coincidental. 
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'' you Katie? Happy Birth '.^S 

BnlfPrappy Birthday to Katie, HapV f '*^| 
^MPappy Birthday. Happy Birthday to KP| 
Hty Birthday How old are you? Happy Birtha 
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rthday. Happy Birthday to Katie, Happy Bir 


Try telling your nine year old that you couldn't get her toy because the website's storefront wasn't 
integrated with inventory. Visit greatplains.com and see how we deliver integrated e-business solutions 
to more than 130,000 customers in 132 countries. 







E-COMMERCE 


MEANS "NO BIRTHDAY PRESENT 


Dy Birthday. Happy Birthday to Katie, Happy Birthday. How old are you 
tie, Happy Birthday. Happy Birthday to Katie, Happy Birthday. Happy Bi 
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^ Birthday. How old are you? Happy Birthday to Katie, Happy Birthday. Hap 
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FOR EVERY E-BUSINESS 
PROBLEM THERE IS A 
GREAT PLAINS SOLUTION. 
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Warranty coverage for defects in materials and workmanship only. No coverage for damage caused by misuse. See your Isuzu dealer for 
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10 YEARS OR 
0,000 MILES 

(FINALLY, A POWERTRAIN LIMITED WARRANTY 
VEHICLES THAT ARE MADE TO RUN OVER THINGS ) 



Consider a 10-year/120,000-mile powertrain limited 


warranty. On a car that takes you to work, it’s no big 


news. On an SUV that takes you places cars can’t go. 


it’s a different story. At Isuzu, we back all our 2000 


SUVs (the Trooper, Rodeo, Amigo, and VehiCROSS) 


with America’s longest warranty. Because we expect 


you to go places in an Isuzu truck. And we want you 


to go with the knowledge that your vehicle is built 


to withstand the beating. Call 1-800-795-9779 for 


your local Isuzu dealer or visit www.isuzu.com 


LEAVE THE ASPHALT BEHIND. WE’RE NOT A CAR COMPANY 
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©Agilent Technologies, Inc. 2000 


Notice the way the bubbles catch the 

light? We did. Photonic switching from 
Agilent can deliver the wide-open speed 
of an all-optical network by bending light 
with bubbles. Bottlenecks are broken. 
Fiber is uncorked. Data flows like, well, 
you know. Cheers. 


Agilent Technologies 

•'* * *'• Innovating the HP Way 

Agilent Technologies is a new company 
composed of the former Hewlett-Packard 
test and measurement, chemical analysis, 
semiconductor components and medical 
products businesses, www.agilent.com 




Macy’s Macys.com 
Burdines Stern’s 


l- 800 -slates-l • www.slates.com 










Slates'clothing for men & women 

Worn by the guys of Blenders in the Grass, 
three triathletes who opened a juice bar to bring 
healthy, custom smoothies to their college town. 
Now they’ve grown to six locations with 135 
employees-and they still work the blenders. 


intelligent, style." 












<£=§> Circle the words that 

help you increase productivity. 
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1. AMD (see example) 


2. Athlon 


3. processor 


4. now 


5. with 


6. full-speed 

7 . performance 

8. enhancing 


9. cache 


10. memory 


With speeds of up to 1 GHz, and now with full-speed performance-enhancing cache memory, the 
AMD Athlon" Processor helps you take full advantage of your most demanding applications. This is just i 

\AAhlon 

one of the many reasons AMD Athlon and AMD Athlon processor-based systems have already won I 
more than 50 awards worldwide. Could more be on the way? Find out at www.amd.com/productivity. 

© 2000 Advanced Micro Devices, Inc. AMD, the AMD logo, AMD Athlon and combinations thereof are trademarks of Advanced Micro Devices, Inc. 



To learn more, hit our Web site or call us at (800)439-1000. 

MSRP excludes tax, title and license fee. © 2000 Mazda North American Operations. 





INTRODUCING THE 200-HP MAZDA TRIBUTE LX-V6 



If the company that created the legendary RX-7 and 
Miata decided to build an SUV, what would you expect? 
Rapid acceleration? Taut, agile handling? Pure push- 
you-back-in-your-seat exhilaration? 

Well, here it is. The vehicle only Mazda could have 
created. The Mazda Tribute. The SUV with the soul of a 

$17,520 for the 


200-horsepower 3.0-liter DOHC 24-valve V6 engine. 
Electronically controlled 4-speed automatic. 

16" alloy wheels with P235/70R16 all-season tires. 
Sport-tuned MacPherson strut front suspension 
and multilink rear suspension. 

Available Anti-lock Brake System (ABS) with Electronic 
Brakeforce Distribution (EBD). 

Available on-demand 4-wheel drive. 









SAMSUNG DIGITWm) 

everyone's invitecL 


For over two of the world’s six billion people, access to modern health care is just a dream. 

But with Samsung, a new digital day is dawning. In communications, computing, home entertainment, 
appliances, and the semiconductors that make them all possible, we’re putting innovation 

and digital technology to work in ways that are making life easier, richer, and more enjoyable. 

Like empowering advances in telemedicine to help deliver the most advanced medical care available anywhere on the planet. 

You see, at Samsung, we measure our success by how well we help the world succeed. 

And that’s a reality that’ll make tomorrow a healthier place for all. 


ci cm 


ELECTRONICS 


http://www.samsungelectronics.com 






PC-to-PC calls 


PC-to-phone calls 


Web voice messaging 


mediaring.com 

Putting you and the Internet 
terms 


on speaking 




trademark o{ MediaRing.com Ltd., registered in the U.S. and other countries. Copyright © 1998-2000. A'S rights reserved. www.mediaring.ee 











rhic.com 



RYO 




The technology 
career search connection 
to the good stuff. 


/(’///CONSULTING' 

Technology Professionals" 

rhic.com • 800.793.5533 


Are you good? 

Then why not 
access the best? 

At rhic.com you can 
work for yourself on 
cool assignments, or 
have us get you a 
full-time job. Either 
way, the power is in 
your hands, where it 
belongs. 

So go to rhic.com, 
and well prove it 
to you. 



© RHI Consulting. EOE 


































DRAWN BY THE IMPRESSIVE HIGH TECH GROWTH 

FLOCKS OF TECHIES MOVE TO SAN DIEGO 

AND QUICKLY ADAPT TO THE CALIFORNIA LIFESTYLE. 


Vjur focus today is an elusive, but wily species, commonly known as the Techie. With its 
superior brainpower, the Techie has come to recognize the San Diego region as a hotbed of 
innovation and migrated in great numbers. Known to travel in packs, many have 
established specialized habitats throughout the sunny locale. At times, different groups 
converge producing new species never before seen across the technological landscape. 


In this inviting new habitat, one might expect diminished skills. Quite the contrary. A tanning of 
the skin suggests time spent out of the office, resulting in a refreshed attitude and clear head. 
Declining golf handicaps nourish collaborative business relationships. It's an ethereal 
equilibrium between business and pleasure that spawns a perpetual flow of ideas. 


A network of academic institutions, including one of the nation‘s top research 
universities, is a breeding ground for new talent and the products 
and services^ of tomorrow. World-renowned scientific institutes, such as 
Spripps and Salk, add to the intellectual capital. And customers and suppliers 
alike blanket the countryside. Whether it’s Bioscience, Communications, 
Software, the Internet, or Defense and Space, the future of science and 
technology is San Diego. For a virtual tour, visit www.techsperfectclimate.org 


www.techsperfectclimate.org 





















ALERT! YOUR PERSONAL SECURITY IS THREATENED AS NEVER BEFORE ...BY YOUR OWN EMAIL. THE ENEMY CAN EASILY INTERCEPT IT! 
TO SECURE YOUR DOCUMENTS WITH THE BEST ENCRYPTION TECHNOLOGY AVAILABLE, TO KEEP THE ENEMY FROM CAPTURING YOUR 
EMAILS, YOU MUST USE ZIXMAIL. SO SIMPLE YOU CAN SEND SECURE MESSAGES FROM YOUR CURRENT EMAIL SYSTEM TO ANYONE WITH 

AN EMAIL ADDRESS, WHETHER THEY HAVE ZIXMAIL YET OR NOT! DOWNLOAD IT FREE TODAY. LET'S FIGHT FOR EMAIL SECURITY! 

zixmail 


i 


www.zixmaii.com 








THE ULTIMATE TECHNOLOGY INFORMATION AND CAREER PORTAL. 


Me? 

Java Engineer 

My BrassRing is 
enlightening. 


Cool jobs 
Company insights 
rviewing tips 
e email 
eadline news 
Technology articles 


Master your job search 
at BrassRing.com. Just 
define your skillset in a 
"my BrassRing" profile, and 
watch the opportu 
pour in.The fastest way 
to your high-tech future 
is BrassRing.com. 












© copyright registrars.com™ 2000 



An ICANN-Accredited Domain Registrar 


Doc, ever since I heard I could get one 
that long, it's all I've been thinking 
about... imagine all the possibilities... 


Uh-huh....yes, the new possibilities... 


Longer domain names now available 

Register new domain names up to 67 characters 


*w 


registrars. com T 

WE REGISTER DOMAIN NAMES.™ 
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THE NEXT WAVE OF RICH MULTIMEDIA IS 


A playoff game streamed to millions. An on-demand videoconference between 
Hong Kong and Hamburg. All made possible by Digital Island, the most powerful, 
comprehensive and fail-safe rich multimedia solution on earth. 

It’s all part of our Global e-Business Delivery Network: hosting, network services, 
content delivery and application services. An integrated suite of solutions running 
24x7, planetwide. And it just earned us "Most Innovative Enterprise Internet 
Service Provider 2000" in Network Computing's Well-Connected Awards. 


Digital Island 

W e-Business without Limits 


Get into the game at www.digitalisland.net. 


©2000 Digital Island 
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Sarah's work takes her everywhere the 
wind blows. She works for an aeroelectric 
power company, and work is rarely @ the 
office. But now she can do business 
anywhere. With the Mobile Internet 
Lucent is helping to create, anyone on 
the go can have the full power of the 
Internet, right at their fingertips. 

Wherever they are. No wires, no outlets, 
no desks. When you change the way 
people communicate, you change 
the way they do business. Lucent 
Technologies. We make the things that 
make communications work.™ 

Expect great things 


Copyright © 2000 Corel Corporation. All rights reserved. WordPerfect and the “Office Suite Power for the Linux Desktop” byline are trademarks or registered trademarks of Corel Corporation. Linux is a registered trademark of Linus Torvalds. 



TEXTOSTERONE 


Office Suite Power 
for the Linux Desktop™ 



www•core!» com 








Insights that Stick. 









Sometimes they spark right away. Other times, they linger. And then when you aren’t expecting a thing, they 
hit. Or click. Or whatever exactly happens when an idea gets inside you and leaves you completely inspired. 
Looking for understanding and perspective on the New Economy? Look to the discerning analysis and scope 
of Business 2.0. You’ll find it on newsstands, on television, at events around the world and at business2.com, 


Business2.0 


icjht k Of rved fns qt't at ^'IWlillSrrark of !mnom<= Me jid me 













IT’S WHERE 


NEED TO BE 



Something missing in your e-business plan? Find the 
digital solutions you’re looking for in Bermuda, home to 
the world’s leading e-commerce specialists. Bermuda is 
a genuine one-stop-shop for e-business, where you can 
incorporate, list on a recognised stock exchange, secure 
venture capital and get support from the Island’s 
sophisticated service providers (including technological, 
legal and payment processing) whilst enjoying superior 

Organizing Sponsor of 


bandwidth and accessibility. Our infrastructure fosters 
innovation and high standards of conduct, reinforced 
by world-class banking, accounting and consulting 
resources. We’ve got a Bermuda solution that’s as 
unique as your business. 

Get our team working for you. For more information call 
the Bermuda International Business Association (BIBA) 

www.eccbermuda.com 



Tel: 1 800 789 BIBA e-mail: info@biba.org www.bermuda-inc.com 


Bermuda 



means 


Business 
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Motive Communications turned to Hire.com to take their recruiting efforts to the next level. 

l\/l f * Thanks to Hire.com, Motive automated the entire recruiting process to 

lVlUllVC attract top talent faster than ever before. 


With the e-Recruiter™ solution, they reached new elevations in recruiting success with the most powerful 
recruiting solution available — their own corporate Web site. 


POWERED BY 

Kare.com 


IffiMIE 
, \ 122 


Hire.com's e-Recruiter is a proud winner of Human Resource Executive's top ten HR products of 1999. 


When the leader in e-service 
needed top talent, 

Hire.com took them to new heights 


Motive Communications 
knew Hipe.com was 
above the rest 


Motive Communications is a 
progressive company always looking 
for new ways to automate and 
streamline processes. When they 
needed to achieve aggressive growth 
goals, they wanted to build a pool of 
quality candidates in a more efficient, 
more effective way. To do this, they 
turned to Hire.com’s e-Recruiter™ 
service to power their own corporate 
Web site and handle the “resu-mess.” 
“We chose e-Recruiter because of its 
unique profiling capabilities,” said 
Jenny Fuller, Recruiting Manager of 
Motive Communications. 

e-Recruiter is a powerful hosted 
application that captures and maintains 
all vital recruiting information on 
candidates via a comprehensive 
profiling technique. With e-Recruiter, 
Motive Communications’ Web site 
has been transformed into a powerful 
recruitment tool where candidates’ 
profiles can be matched against current 
and future job openings. Candidates 
can then be automatically notified of 
new positions that fit their unique 
requirements. Instead of beginning the 
quest for candidates when a job 
becomes open, e-Recruiter allows 
Motive Communications to proactively 
build a national and global private talent 
community of qualified individuals 
that they can tap immediately. 

With the tremendous growth of the 
Internet, it isn’t a surprise that Motive 
Communications has needed to add 
staff quickly. e-Recruiter has allowed 
them to streamline their talent 
acquisition process like never before. 
Their dramatic growth plans for the 
next two years will now be reached 
with ease. 

To see e-Recruiter in action, visit 
the Motive Communications Web 
site powered by Hire.com at 
http://jobs.motive.com. Or, learn how 
to take your own recruiting efforts 
to a higher level by checking out 
http://www.hire.com. 
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experience 


ultimate comfort 

comforting grip 

massive eraser 

sumo size pencil and Dallpoint pei 


sumo size penci 


-grip pencil & pen 


(actual size, sumo man not included) 


comfort 


ultimate 

grip 

super 

comb£‘“ S 

comfort 

power 


see more "ultimate comfort" sumo scenes and 
vote for your favorite at www.gellyroll.com 


from the same brains that bring you Geliy Roll 


SAKURA 
















GoBack 


Immediately undo 
PC problems 

with GoBack™ 


Computing has never been 
trouble-free. You accidentally 
over-write or delete a file, 
your computer crashes for 
no apparent reason, or a 
malicious virus wreaks 
havoc on your system. 

Now there's a simple solution 
for everything from minor 
PC annoyances to major 
computing disasters: 
Adaptec's GoBack software. 
Once installed, GoBack 
tracks every move on your 
hard disk and allows you to 
return your system to a point 
in time when it worked. 
GoBack is also the only 
recovery software that 
B allows you to start 
m your PC when Windows® 
W won't boot — no 


word 


The only four-letjte? 
you’ll use around 


9 # 

YOUR COMPUTER 


adciptec 


delivering the p\ 


rotmse o j 


Try it before you buy it at 
www.adaptec.com/goback3 











*MSRPs exclude $525 destination charge, tax, title and license. 130 Touring Model shown includes optional navigation system. Retailer sets actual price. **Navigation system available nationwide in July 2000. 












A power rear sunshade. It allows 


cabin, all without touching the air 


only show you the fastest way to 


conditioning. And it’s just one of 


get home, but help you choose a 


the innovations you’ll find within 


restaurant along the way. In fact 


the sanctuary of the Infiniti* 130 


if the 130 feels unlike any other 


Innovations such as a driver’s seat 


caryou’ve ever driven, it’s notyour 


that remembers where you prefer 


imagination. It was ours. The Infiniti 


to sit. And an optional computer 


Requires accurate GPS service to operate and function properly. Mapping may not be detailed in all areas. ©2000 Infiniti Division of Nissan North America, Inc. 













When you reach out for a hand 
to hold, that hand may well be 
a thermoplastic animatron, 
enlivened by a network 
intelligence increasingly 
indistinguishable from our own. 


■■■ 
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An IBM response advantage for small business 



Call me now -» J 


GET GREAT TECHNOLOGY FOR YOUR SMALL 
BUSINESS AND ANSWERS TO YOUR 
QUESTIONS - FAST With the new Call Me Now 
on the IBM Web site, you won’t have to wait 
around for answers about 
IBM technology Simply 
click on the icon, fill in your name and number, and a 
personal sales advisor will call you in a matter of 
minutes. And when you need a computer quickly, we 
can help you with that as well. Select systems are in 
stock and ready to ship the same day you order them. 1 
Not only will they get to you fast, they’ll help you work 
faster, too. With blazing-fast Intel® Pentium® III proces¬ 
sors, high-powered tools like the NetVista™ X40 will 
give you the performance you need to succeed. 


I DON’T 
WANT TO WAIT 

FOR ANSWERS 


HERE’S WHAT CUSTOMERS THINK ABOUT 
CALL ME NOW: 


Dhaval “It’s the best. Now I understand why 

Gosalia IBM stands for service. ” 

Virginia “Now this was a person who knows 

Jones your products - friendly, helpful 
and never once underestimated 
my intelligence!” 


IBM NetVista A20 

JUST $ 1,006 


LOOK 

INSIDE: 

To find out more about IBM 
technology for small business. 


I WANT SOMEONE TO 

CALL ME 
NOW 



pentium®/// 


l 


























m\ 


R 


E 


D 


September 2000 8.09 


FEATURES 


At Home With the Androids 

The private life of next-gen robots and their human collaborators. 
Photographs by Peter Menzel and text by Faith D'Aluisio 

Congratulations, It’s a Bot! 

Your new cyborg baby will be arriving shortly. By Erik Davis 
PLUS: A guide to the latest mechano-mutts. By Emily Jenkins 

The Next Step 

Gatefold: MIT's ultimate walking machine. By Paul Boutin 
PLUS: Meet iRobot,the smartest webcam on wheels. By Erik Davis 

Uncommon Edifices 

10 x 10, a taste of global architecture unbound. By Jessie Scanlon 

Bright Switch 

A tiny crystal full of holes is about to smash the electronic 
speed limit, and in the coming photonics era, superfast optical 
networking is only the beginning. By Charles Platt 

Ready, Set, Mutate! 

Let the Olympic augmentations begin. By Andrew Tilin 

COLUMNS 

Money for Nothing Welcome to StockGeneration, 

where the promoters are missing, the Feds are sniffing, and the 
investors - they just want to keep playing the game. By Dan Brekke 

Brattitude Adjustment Razorfish made a name 

and a mint dealing digital edge to corporate America. But can the 
"it" boys of Web integration deliver IT? By Warren St.John 

You’ve Got Mayhem Time Warner brings fat pipe and 

content to the AOL party. Plus corporate infighting, ankle-biting, 
and all-around backstabbing.This is gonna be fun! By Frank Rose 

Breakout Artist Dean Kamen, inventrepreneur, has a 
robochair that climbs stairs, a miracle motor that fights disease, 
and a wild idea - that scientists will be superstars. By Scott Kirsner 

WIRED Power Tools We're talking everything from 

traffic-stopping super saws to a 2-ton hydraulic transplanter. 
Now get to work. By Fred Haefele and Neil McMahon 

Cover photograph: Peter Menzel 

Introduction: testpilotcollective.com; photographs: Peter Menzel 







PERFORMANCE...PORTABILITY...STYLE 


WHO SAYS YOU CANT HAVE IT ALL? These IBM ThinkPad® 
notebooks are the ultimate in mobile computing. The full-featured 
ThinkPad A20m is the perfect desktop alternative - complete with DVD 
drive. And with an optimal balance of performance and portability, the 
ThinkPad T20 is ideal for serious business travel. Both ThinkPad A and T 
Series options are interchangeable with the Ultrabay™ 2000, so you 
can swap devices like DVD drives, hard disk drives, and more. So, get 
ready to hit the road. These ThinkPad notebooks are 
thin, light and ready to go wherever your small 
business takes you. 



IBM ThinkPad A20m 

Mobile Intel Celeron processor 550MHz 

12.1" SVGA active matrix display 

64MB SDRAM 

6GB HDD 

24X-10X DVD-ROM 

Mini PCI 56K 8 V90 modem 

Windows 98 Second Edition 

ThinkLight™ keyboard light 

Modular Ultrabay 2000 

5.9 lbs. travel weight 9 


$ 1 , 799 2 

SuccessLease™ 
for Small 


■ease"" — 

Business 65/MONTH 7 


CUSTOMIZE YOURS: 

64MB 100MHz NP SDRAM Memory Upgrade 

$149 2 or $5/month 7 

IBM ThinkPad Port Replicator 

$95 2 or $3/month 7 


IBM ThinkPad T20 

Mobile Pentium III processor 650MHz 

featuring Intel SpeedStep™ technology 

13.3" XGA active matrix display 

128MB SDRAM 

6GB HDD 

24X-10X CD-ROM 

Mini PCI 56K V90 modem 

Windows 98 Second Edition 

Titanium Composite casing 10 

UltraPort™ Connector 

4.6 lbs., slim 1.3" profile 9 


» 2 , 999 2 


IBM ThinkPad A20m 


\ 
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NOTEBOOKS 



1 

■m 



SuccessLease $4 #\a 
for Small Business 1UU/MONTH 7 

CUSTOMIZE YOURS: 

128MB 100MHz NP SDRAM Memory Upgrade 

$189 2 or $7/month 7 

IBM ThinkPad 6X-2X DVD Ultrabay 2000 Drive 

$299 2 or $11/month 7 


SPECIAL OFFER 


Buy any Intel processor-based IBM desktop 
or ThinkPad notebook and get a FREE 
Iomega 250MB External Zip Drive - 
a $179.99 Value (Part #22P5034). 



Shipping and handling not included. Phone orders 
only. Offer expires September 30, 2000. Valid in U.S. 
only. Cannot be combined with other offers. 


(©business tools 


DIRECT TO YOU 


Please use advantage code 7785 for latest pricing. 


ibm.com/smallbUSineSS/7785 or 1-888-ShoplBM, advantage code 7785 


hopIBM or via the Web at www.pc.ibm.com/us/offers/buytoday Orders under the program must be properly completed by 3:00 p.m. Eastern Time. Orders completed after 3:00 p.m. or on weekends ship the next business day. An order is considered properly 
Nosings or delays based on the weather or other circumstances beyond our control. IBM reserves the right to modify or withdraw this offer at any time, without notice. 2 Prices shown are prices available from IBM directly; reseller prices may vary for IMetVista 
PC 300GL Part #6564-P1 U, 17" Monitor Part #17MON04, Scanner Part #0909781, Printer Part #09N9779, Digital Camera Part #01N0060; IntelliStation E Pro Part #6867-72U, 19" Monitor Part #655163N, IDE Drive Part #33L5020, Printer Part #09N9995, 
|pping and is subject to change without notice. 3 Some software may differ from its retail version (if available), and may not include user manuals or all program functionality. For non-IBM software, applicable third-party licenses may apply. Warranty, service 
V/lobile Pentium III processors featuring SpeedStep technology, this denotes maximum performance mode; battery optimization mode is approximately 80% of maximum performance mode. 5 GB means one billion bytes when referring to hard drive capacity. 
Financing. Featured monthly lease payments are based on a 36-month term with prespecified purchase option at the end of lease, to qualified business customers only, installing in the US. A documentation fee and first month’s payment due 
pable of receiving data up to 56Kbps from a compatible service provider, and transmitting data at up to 31,2Kbps. Public networks currently limit maximum download speeds to about 53Kbps. Actual speeds depend on many factors and are often less than 
pn 2/28/00. Available on select models. IBM reserves the right to alter/withdraw offerings at any time, without notice. SuccessLease and all IBM product names are registered trademarks or trademarks of International Business Machines Corporation. Lotus 
stered trademarks of Microsoft Corporation. Other company, product and service names may be trademarks or service marks of others. ©2000 IBM Corp. All rights reserved. 
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“CAN-DO” DESKTOPS 


DISCOVER HOW SIMPLE COMPUTING CAN BE with 
these new IBM NetVista™ systems. Choose the compact, 
all-in-one NetVista X40 desktop with its sleek, integrated CPU 
and flat panel display, or the new NetVista A20, which offers 
the latest technology, and advanced security features to 
protect digital information and communications - all at an 
amazing value. Either way, you’ll get systems that are 
incredibly easy to use and optimized for 
e-business operations. 



POWERFUL DESKTOPS DON’T HAVE TO COST A LOT. 

This IBM PC 300®GL, Small Business Series desktop is both powerful and 
affordable. It comes loaded with a high-speed Pentium III processor and valuable 
productivity tools like Microsoft® Office 2000 Small Business 3 software - to help 
you and your staff make the most of every day. 


IBM NetVista X40 


DESKTOPS 



IBM NetVista A20 

Intel Celeron™ processor 566MHz 4 
64MB SDRAM 
10GB 5 HDD 

Integrated 4X AGP graphics 
40X-17X 6 CD-ROM 
10/100 Ethernet 

Microsoft Windows® 98 Second Edition 
Lotus SmartSuite® Millennium License 3 
15“ monitor (13.9" viewable) 


1 , 006 2 


SuccessLease™ 
for Small Business OO/MONTH 7 


CUSTOMIZE YOURS: 

64MB 133MHz NP SDRAM Memory Upgrade 
(only available installed) 

$99 2 or $4/month 7 

Lexmark Z12 Color Jetprinter 

$69.99 2 or $3/month 7 

Tripp Lite Internet Office 500 Backup Power Supply 

$119.99 2 or $4/month 7 


IBM NetVista X40 13U 

Pentium III processor 667MHz 
Integrated 15.0" TFT display 
64MB SDRAM 
20.4GB HDD (7200 rpm) 

24X-10X CD-ROM 
10/100 Ethernet 
5 USB ports 

Windows 98 Second Edition 
Lotus SmartSuite Millennium Edition 


2 , 330 2 


SuccessLease _ 

for Small Business OO/MONTH 7 


CUSTOMIZE YOURS: 

Epson Color Stylus Printer SC670 SE (Black) 

$99 2 or $4/month 7 

Tripp Lite Internet Office 280 UPS 

$79.99 2 or $3/month 7 

Visioneer 8100 USB Scanner 

S179.99 2 or $7/month 7 


IBM PC 300GL, Small Business Series 

Pentium III processor 733MHz 

128MB SDRAM 

30GB HDD 

4X/4X/32X CD-RW 

32MB 4X AGP graphics 

10/100 Ethernet 

Windows 98 Second Edition 

Lotus SmartSuite Millennium Edition 

Microsoft Office 2000 Small Business 

17" monitor (15.9" viewable) 


1,631 


SuccessLease 


for Small Business 


$ 59/month 7 


CUSTOMIZE YOURS: 

HP Scanjet 4200Cxi Scanner 

S199.99 2 or $7/month 7 

HP Deskjet 970Cxi Printer 

$419.99 2 or $15/month 7 

HP PhotoSmart C200 Digital Camera 

$299.99 2 or $11/month 7 


IBM recommends Windows 2000 Professional for business. 



FOR A HIGH-POWER 
WORKSTATION, get the 

IntelliStation® E Pro. With a 
Pentium III processor, it has the 
power and speed to run 
financial, graphics and technical 
applications, like Avid Xpress 
DV and AutoCAD, with ease. 


WORKSTATION 


IBM IntelliStation E Pro 

Pentium III processor 933MHz 
128MB RDRAM 
15GB HDD 

Matrox G400 16MB graphics 
48X-20X CD-ROM 
10/100 Ethernet 
5 slots 
4 bays 

Windows NT® 4.0 

19" monitor (17.9" viewable) 


* 3 , 134 2 


SuccessLease 

I Business 114/MONTH 7 


for Small E 


CUSTOMIZE YOURS: 

8X/4X/32X CD-RW Internal IDE Drive 

$249 2 or $9/month 7 

Epson Color Stylus SC740 Inkjet Printer (Black) 

$129.99 2 or $5/month 7 

HP Scanjet 6300Cxi Scanner 

$399.99 2 or $15/month 7 


The “Buy Today, Ship Today” program applies to selected IBM products only (designated on the IBM Web site at ibm.com/shop)-, it does not apply to non-listed systems, accessories, options or other products. Orders under the program must be placed by phone at 1-888-Sf 
completed when IBM has approved the customer’s method of payment, including any necessary credit authorizations. Orders subject to product availability. Delivery date and costs will vary depending on delivery method chosen. Shipments may be delayed due to business 
A20 Part #6269-D2U, 15" Monitor Part #15MON02, Memory Upgrade Part #33L3136, Printer Part #09N9912, Backup Power Supply Part #09N3854; NetVista X40 Part #6643-13U, Printer Part #09N9994, Power Supply Part #09N3853, Visioneer Scanner Part #10K3650; 
Scanner Part #09N9783; ThinkPad A Series Part #2628-1AU, Memory Upgrade Part #20L0254, Port Replicator Part #02K8667; ThinkPad T Series Part #2647-21U, Memory Upgrade Part #20L0255, Ultrabay 2000 DVD Part #05K9232. IBM price does not include tax or sh 
and support for non-IBM products, if any, are provided by third parties, not IBM. IBM makes no representations or warranties regarding non-IBM products. 4 MHz measures only microprocessor internal clock speed. Other factors may affect application performance. For Intel 
Accessible capacity may vary. Variable read rate. Actual playback speed will vary and is often less than the maximum possible. 'SuccessLease is offered and administered in the US and Canada by third-party providers of business financing approved by IBM Global 
at lease signing. Any taxes are additional. Other lease terms and structures are available. Offer may be withdrawn or changed without notice. Options must be leased with system unit. SuccessLease is an IBM trademark. These modems are designed to be ca 
the maximum possible. 9 Weight and thickness may vary due to vendor components, manufacturing processes and options. 'Titanium Composite Carbon Fiber Reinforced Plastic has three times the strength of ABS plastic as tested by IBM using the high flex modulus test i 
and SmartSuite are registered trademarks of Lotus Development Corporation, an IBM company. Intel, the Intel Inside logo and Pentium are registered trademarks and Celeron and SpeedStep are trademarks of Intel Corporation. Microsoft, Windows and Windows NT are reg 




























YOU’VE GOT TO SEE IT IN 


EPSON 


COLOR. 



¥ 


The ladybugs are the clue. See all six? Of course 
you do. And once you have, you realize what 
you thought were giant trees are actually 
small bonsai. Thanks to a tiny detail, the whole 
picture changes. It's just one example of the 
extraordinary image quality you get from an 
Epson* printer. With 2880 dpi, there's no color 
or nuance so subtle it goes unnoticed. And just 
as you see here, it's those quiet little things that 
often speak the loudest. Only Epson color ink 
jet printers have: 2880 x 720 dpi • Micro Piezo” 
technology, for a cleaner, smaller droplet - as 
small as 3 picoliters • Fast print speeds - up 
to 13 PPM black/10 PPM color (with the 
Epson SC 980) • Quick-drying inks • PC/Mac/ 
USB compatibility. And remember, only Epson 
supplies guarantee Epson quality. For more info, 
call 1-800-GO-EPSON orvisitwww.epson.com. 

Epson Stylus Color 
Ink Jet Printers. 

Sheer brilliance 
starting at $99. 



Epson, EPSON Stylus and Micro Piezo are trademarks/registered trademarks of Seiko 
Epson Corp. © 2000 Epson America, Inc. 
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In the new economy, change happens instantly. Fortunately, UUNET's full range of services helps you meet these new 
demands. From DSL and Web hosting to advanced Virtual Private Networks, with UUNET you can take the Internet to 
new heights. New speeds. And even new versions. Call us at 1-800-465-1803. Code: Triumph. Or visit www.info.uu.net. 


The Business Side Of The Internet 


UUNET 

A WorldCom Company 


Canada: 1 888 242 0653 ©2000 UUNET Technologies, Inc., a subsidiary of WorldCom, Inc. All rights reserved. The UUNET logo is a trademark. 





No two consumers are looking for the same thing, but some of today's 
smartest companies are using the Internet to give them exactly ‘what they want’ 


■with e-centives! 


e-centives enable merchants to reach across the Web to the right audience at 
the right time with special offers targeted to consumers’ unique shopping interests 
—while consumers’ shopping profiles are safeguarded for privacy, e-centives provide 
a seamless user experience designed to motivate consumers through the purchase 
process by automatically recognizing, authenticating, and applying the redemption 
of their special offers to their purchases. With this unparalleled technology and 
access to our unique network of top portals, content and community sites, 
merchants are able to: 


• acquire new customers; 

• increase sales; and 


• build customer loyalty. 


To realize the promise of true ‘one-to-one’ marketing, visit www.e-centives.com/corp 


or call 1.877.ECENTIVES, 


what you want 


www.e-centives.com/corp 


©1999-2000 e-centives, Inc. All rights reserved, e-centives and e-centives logo are the exclusive trademarks of e-centives, Inc. 
All other brand names mentioned are trademarks of their respective holders. 


e-centives [E-’sen-tivs] n. Special online offers and digital coupons tailored to consumers’ unique shopping 
■ready to redeem when they’re ready to shop. 


interests- 


available at: 


Excite.com 


ZDNet.com 


NextCard.com 


theglobe.com 


Deja.com 


ThirdAge.com 


USATODAY.com 


iVillage.com 


Prodigy.com 


ComputerShopper.com 


mom.com 


more, 


e-centives 




©2000 Investor's Business Daily, Inc. All rights reserved. Subscribers within the last six months not eligible. This offer is good in the USA only. 




For every deal-of-the-century stock that makes 
historic gains, there are a thousand that drop off 
the charts. So if you’re shying away from higher- 
priced stocks in search of a better deal, listen up. 
Historically, what seems too high to the 
majority usually goes higher, and what 
seems low and cheap usually sinks 
lower. Investor’s Business Daily 
doesn’t render hot tips on 
cheap stocks. What we will do 
is share with you a wealth 
of investment information 
you won’t find anywhere else. 

Information that will help you spot 
smart buys instead of “bargains.” And we’ll 
give it to you for two weeks, absolutely free. 

ZERO IN ON THE NEXT BIG WINNERS. 

When you call for your free trial of IBD, you'll have 
access to the IBD SmartSelect™ Corporate Ratings. 
These ratings are powered by a proprietary 
database containing models of every successful 
public corporation in America since 1953. Every 
day, it analyzes more than 150 measurements on 


thousands of companies, then provides you with 
objective ratings that are tuned to identify stocks 
with the most growth potential. You won’t find 
SmartSelect ™ Ratings anywhere else. 

GET A TRUE READ OF THE MARKET. 

Selecting good stocks is a good start. 
But spotting major market tops 
and bottoms is vital to successful 
investing. That’s why IBD offers 
daily features like “The Big 
Picture,” which provides a step- 
by-step analysis of the previous 
day’s market activity, alerting you to 
signals to watch for and act upon. And 
“Where The Big Money’s Flowing,” that shows you 
at a glance which stocks major institutions are 
backing—or backing out of. 

TRY IBD FREE FOR TWO WEEKS. 

Call today and along with your ten free issues, you’ll 
receive our free guide on how to select winning 
stocks. There’s no obligation, and nothing to lose. 
In fact, you might just make some monster gains. 



CALL 800-397-9920 OR VISIT WWW.INVESTORS.COM/IBD/2WEEKSFREE 
TO RECEIVE 10 FREE ISSUES AND OUR FREE GUIDE TO SELECTING WINNING STOCKS. 



DON'T READ IT. USE IT.™ 





































©2000 net2phone SM . Yap is a trademark of net2phone, Inc. All trademarks and registered trademarks are properties of their respective companies. 






OfficeMax 


COMPUSA 

THE COMPUTER SUPERSTORE 


micro Cert 


Office depot 


www.jondr 


Not just another gizmo or gadget, 
Yap will make a big difference in 
the way you use the Internet. 

Yap Gear lets you make phone 
calls PC-to-phone, PC-to-PC, or 
even phone-to-phone to anywhere 
in the world you want, over the 
Net — for practically nothing. 

You just make a regular ol' phone 
call using our cool headset or 
handset or even a device that lets 
you make calls without a PC. 

Starting at a mere $44.99, how 
can you do without it? 


Quite the 


tachment 


Now you can make phone calls 

over the Internet with 


net 2 phone" 


For more info on Yap and the closest store to get it, go to www.yapgear.com 
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©2000 Sony Electronics Inc. All rights reserved. Reproduction in whole or in part without written permission is prohibited. Prices, specifications and promotions are valid only in the U.S. and are subject to change without notice. Sony is 
not responsible for typographical or other errors in this ad. Prices and promotions do not include applicable sales tax or shipping and handling. Sony, i.LINK, VAIO and the Sony logo are trademarks of Sony. Sony VAIO Direct is a service 
mark of Sony. Intel, the Intel Inside logo and Pentium are registered trademarks and Intel SpeedStep is a trademark of Intel Corporation. All other trademarks are trademarks of their respective owners. Note: Image on screen is simulated. 
# # * Leasing available through Sony Financial Services to qualified commercial customers, subject to credit approval and execution of lease documentation. Monthly lease payments are based on 36 month fair market value lease and do not 

include taxes, fees or shipping charges. Offer subject to other restrictions. iMHz denotes microprocessor internal clock speed; other factors may affect application performance. 2 The processor may be reduced to a lower operating speed 
!?;••* w ^ en operating on battery power. 3GB means one billion bytes when referring to hard drive capacity. Accessible capacity may vary A.LINK is a trademark of Sony used only to designate that a product contains an IEEE 1 394 connector. 

All products with an i.LINK connector may not communicate with each other. 






SONY 



Adaptable, versatile with a flair for style. 



Always ready for any occasion, the Sony VAIO® XG 
notebook features a roomy hard drive and 
hot-swappable multi-bay options for DVDs or 
CD-ROMs, additional hard drives and includes 
Windows 98 Second Edition — the home version of 
the world's favorite software. Plus, Sony's i.UNK® port 
lets you connect a variety of Sony products, including 
i.UNK 4 compatible digital cameras and camcorders. 
Boasting agility in performance and full desktop 
functionality, this tiny notebook adapts perfectly 
to any environment — no matter how far out on 
a limb business travel may take it. Order your 
Sony VAIO XG notebook direct from Sony today. 

Call 1-888-535-VAIO or go to www.sony.com/vaiopc 

XG29_ 

Intel® Pentium® III processor 750 MHz 1 featuring 
Intel SpeedStep™ technology 2 

18.1 GB 3 hard drive 

128 MB SDRAM 

14.1" XGA TFT screen 

About 6 lbs. light, 1.75" thin 

Microsoft® Windows® 98 Second Edition 
(Microsoft Windows 2000 Professional also available) 

$3,599.99 

(36 month business lease, only $113.40)* 

For more information on models and 
special offers, go to: www.sony.com/vaiopc 


GET YOUR VAIO HERE 

Sony VAIO Direct 

www.SOny.com/vaiopc 
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the Hennessy Highball 


2 oz . Hennessy 


ginger ale or tonic 


add ice 


stir & enjoy 

mix accordingly 
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"My specialty is EDI. I wanted a more 
managerial role and more money. I 
announced my availability on dice so 
people coming to me would already 
know my qualifications. It was incredi¬ 
bly easy. You'll get calls very quickly. I 
had over a dozen in the first two days 
- and more interviews lined up than I 
knew what to do with. I’m very happy 
in my new job. In six months I'm 
going to click the dice again and go 
after even bigger money." 

Gary B. Dallas, TX 
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Saturn 

www.saturn.com 
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Sun Microsystems 

http://sun.com 
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The Rockport Company 

www.rockport.com 
800 ROCKPORT 
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Timberland 

www.timberland.com 

800.445.5545 


Top Choice Systems, Inc. 

www.topchoice.com 
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TradeCast Securities Ltd. 

www.TradeCast.com 

877.626.4466 
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VAIL MOUNTAIN 

www.vail.com 

888.286.6134 
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www.vignette.com 

888.608.9900 
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www.visteon.com 
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Volkswagen of America, Inc. 

www.vw.com 

800 DRIVE VW 
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WineShopper.com 

www.wineshopper.com 

888.810.WINE (9463) 
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Xerox Network Printers 

www.xerox.com/officeprinting 

877.362.6567 
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E-CENTIVES DELIVERS! 

e-centives, inc. is the leading online direct 
marketing company providing permission-based 
incentives infrastructure technology, services and 
expertise. 




| what you want j 




“e-centives has brought great value in regards to click-through, new customers 
and sales for egghead.com" Julio Loredo, Account Manager, EGGHEAD.COM 

To learn how to acquire new customers and develop more profitable relationships 
call 877 E-CENTIVES or email sales@ecentives.com. 


NO SPEED LIMIT ON SAND HILL ROAD AGAIN! 



PRESENTED BY 
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The fourth annual Sand Hill Challenge 
is a fun family day to raise money to fund 
contemporary youth programs such as Safe 
Rides, Plugged In and other teen mentoring 
programs. 

When: Sunday, September 24 , 2000 
Where: Sand Hill Road 

at Highway 280 Menlo Park 

For sponsorship information for this 
year’s event, please call the Sand Hill 
Challenge Office at 650.368.3180, 
email jwilliams@apr.com or visit 
www.sandhill.org. 


RMW OF NORTH AMERICA AND THE SUSAN G. KOMEN BREAST 


CANCER FOUNDATION invite you to help find a cure for breast 
cancer by participating in The Ultimate Drive™. Two fleets of 
BMWs are touring the United States visiting more than 200 BMW 
centers. In an effort to raise $1 million, BMW will donate $1 to the 
Komen Foundation for each test-mile you drive. 

To participate in your area, please call toll free 877 4 A DRIVE or 
visit www.bmwusa.com to register. 
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AND THE SCHOLARSHIP GOES TO.... 

Vancouver Film School has awarded more than 
$174,000 in full-time scholarships to 12 talented 
candidates. Two New Media scholarships were 
awarded to Tushna Shroff and Jeannette Ordas of 
British Columbia. VFS offers intensive, production 
based training in film, new media and animation. 
For more information, visit www.vfs.com 












































































































H EY, IT’S A PDA. 
UST HOW MUCH OF 
A SECURITY RISK 
COULD THERE BE? 


e truth is out there. Your Personal Digital Assistant is becoming a 


full-on computer. Connect it to the Internet, and suddenly you re a 


ime target for uninvited visitors. Hackers, viruses, worms —they're out 


eady to wreak havoc and steal your digital assets. What to do? 


.mcafee.com and learn about the world's premier Web-based security 


ment for wireless devices. Because you never can tell whp, or 


interested in getting to know you. 


McAfee 


THE PLACE FOR YOUR PC 
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FJNm. FANTASY 
THE MOVIE 


Register with Screenblast for inside access 
to upcoming events, shows, stars, and more! 


»N DEVELOPMENT 


Breaking new ground as the first computer-generated, animated motion picture with 
photo-real characters, the thrilling, futuristic action-adventure Final Fantasy; The 
Movie pits the earth and its people against the ultimate enemy - mysterious alien 
phantoms that steal energy from all living things on the planet 


E' Send me ShowBiz Scoop for daily 
Hollywood updates! 


Go to the Official Site 


Computer-generated characters 


#. will take over the movie industry 
W ofler ‘ appear as background & supporting 
cast in the future 

A are impressive but will never replace real actor; 
# are a passing fad 


Copyright 2000Macromedia, Inc. All rights reserved. Macromedia, the Macromedia logo . Macromedia Dreamweaver and Macromedia Fireworks are trademarks or registered trademarks of Macromedia. Inc. in the-l 














































TOGETHER, MACROMEDIA DREAMWEAVER® AND MACROMEDIA FIREWORKS® help you build 


great-looking, powerful Web sites faster and more efficiently than ever before. They automate those 
redundant, time-consuming tasks that account for all that midnight oil. But best of all, they allow 
multiple users creating content in different programs in a variety of locations to work together in 


total harmony. Revolutionary, huh? 


macromedia.com/go/studio 
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tailor Oi 


HI.OR Of PftNAMl 


SYNOPSIS » CAST + CREW » 


ININ® SOON 

iUDflYS 


An ex-con turned popular tailor is known for his storytelling as well as his suits. But 
his tales carry lethal repercussions that inadvertently set off a series of events when 
he is preyed upon by a ruthless British spy and everything he values most in life has 
now become threatened. 


RIDING IN CARS 
WITH SOYS 


DEVELOPMENT. 


SYNORSi: 


The incredible, funny and touching true story of Beverly Donofrio going from the age 
of 15 to 35 as she tries to get the best out of the various men in her life, despite the 
fact that pickings are slim. 


ypr other countries 


Other company names, products or 


rein may be the trademarks of their respective owners. All images @2000 Sony Pictures Entertainment. Site designed by Hello Design, LLC. 
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"Copper/ by George Hannigan. 


Gadfly on the Wall 

"Patent Upending" (Wired 8.06, page 208) 
was an excellent commentary on the dismal 
state of today's Patent and Trademark Office. 
It's great to see a patent critic like Greg 
Aharonian featured prominently - without 
the trashing and out-of-context quoting the 
PTO's doubters, me included, usually receive. 
John D.Trudel 

Creative Instruction 


jtrudel@gstis.net 


Evan Ratliff's story about Greg Aharonian, the patent buster, 
seems to promote Aharonian's business without looking very 
critically at him. After subscribing to his Patnews for a year and 
a half, I asked to be taken off the list when he sent a lengthy 
diatribe about the crimes of Christianity that went back to the 
Inquisition. He uses his newsletter as a personal platform that 
offends many - a fact you mention but don't emphasize. 

Aharonian has frequently posted letters from critics - often 
patent attorneys more knowledgeable about the subject than he 
is - and then publicly lambasted them. Ratliff paints his subject 
as leading the good fight against insurmountable odds, never 
allowing for the possibility that Aharonian simply doesn't get it, 
or that he might be just another Silicon Valley opportunist. 

Most of the simplistic solutions Aharonian offers for our patent 
system would only let him do his job more easily - hardly the 
Patent and Trademark Office's mission. Very few articles show the 
complex connections between the PTO's constitutional and statu¬ 
tory requirements, its recent "quasi-privatization" (patent examin¬ 
ers are now on a quota 
system), and interna¬ 
tional intellectual- 
property agreements. 
Despite its problems, 
our current patent 
system is still one of 
the best in the world. 
Stephen Funk 
slfunk@voyager.net 


Return to Sender 



Get a special-edition Wired 
T-shirt if your postal art is selected. 
See page 338 for rules. 


"The Wired Index" (Wired 8.06, page 229) made 
me wonder: How would these 40 companies look 
ranked by market cap per employee? To find out, 

I put together a spreadsheet. On average, the Yahoo! 
per-employee contribution to market cap is more 
than $31 million. Vodafone and Cisco aren't that far 
behind, at $23 million and almost $22 million per 
employee, respectively. Compare that with Marriott 
International's market cap per employee of $51,000, 
and you get an incredible gap. 

By another statistical measure, these 40 compa¬ 
nies make up about 25 percent of the total market 
cap of all 9,000 listed companies in the US. I wonder 
if these disparities will continue. 

Eric Stattin 
ericstatin@aol.com 


Cracking the Affy Genome 

Brian Alexander's "Biopoly Money" 
(Wired 8.06, page 279) was out¬ 
standing! It really captured the 
culture at Affymetrix. I used to 
work there, and Alexander hit 
the nail on the head, describing 
eloquently the company's basic 
dilemma of dominating its niche 
without upsetting its customers. 
David Traylor 
dtraylor@pacbell.net 


A Tale of Two Cities 

Christopher Dickey knows well what he is talking about in "Go To: 
Paris" (Wired 8.06, page 155); for an American, he has little prejudice 
against the French. But he is a bit naive: He seems to think mentalities 
are changing in France and that a new era of entrepreneurs is now 
emerging from the dark ages of French capitalism. 

France's old patterns of doing business have made a comeback 
these days, and big companies are doing their best to stifle competi¬ 
tion, with help from the government. Dickey is right to say that former 
finance minister Dominique Strauss-Kahn was a scapegoat: He was an 
embarrassment to the real French corporate culture, which says,"Kill 
the competition but pretend you love it." If you do so, you'll always get 
the blessing of the political establishment and the media. 
Jacques-Francois Racine 
infobs@yahoo.com 
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Frequency Modulation 

As the owner of an Internet-only radio station, I especially enjoyed 
"Radio Active" [Wired 8.06, page 320).The more press that webcasting 
and LPFM broadcasting receive, the more awareness there will be 
about options other than the one-size-fits-all pabulum the corporate 
radio stations broadcast over public airwaves. 

However, many Internet-only webcasters pay more than $15,000 
a month these days for the top-quality, bufferless bandwidth to reach 
thousands of simultaneous listeners. And the cost of streaming, unlike 
land-based radio, goes up with each additional listener. Until broad¬ 
band prices plummet, the transformation of Web radio to a "robust new 
medium" will probably have to be undertaken by big corporations, 
not the radio pirates described so glowingly in the story. 

Wanda Atkinson 
wanda@3wk.com 

You describe Doug Brewer,aka Craven Moorehead, 
as a"free-speech rebel "On page 323, he is shown 
wearing a swastika pin and a Nazi eagle badge. I 
wonder what kinds of free speech they symbolize. 

Michael Schubart 
michael@schubart.net 


"UltraViolencePredictor 1.0"was quite interesting. 
Gavin de Becker has done a great thing in un¬ 
veiling Mosaic-2000, which identifies potentially 
threatening children. All schools should be aware 
of this system and take advantage of its remark¬ 
able potential to stop a child from going off the 
deep end - using it could save lives. 

$100 a month? I think it's worth every penny! 
Paul Dale Roberts 
silhouet9@aol.com 

Sticky Sites 

Let me see if I've got this straight: A supposedly 
bright, hip guy convinces studio execs to join the 
Internet revolution, and we get... Divorce Court 
("You Oughtta Be in HTML," Wired 8.06, page 184)? 
Excuse me: Divorce Court with chat rooms. Now 
that's revolutionary. 

Hollywood's top guns may be destined for the 
tar pits; unfortunately, it looks like most of the 
people dragging them into the Internet age will 
join them there. 

Nancy Jane Moore 
nancyjane@earthlink.net 


Undo 

Traffic ControLThe Netherlands'national air¬ 
port is Amsterdam Airport Schiphol ("Exploring 
the Unmaterial World," Wired 8.06, page 306). 

A Bit Off: Nokia's GPRS handsets ("The Wired 
Index," Wired 8.06, page 229) will provide initial 
data rates faster than 9 Kbps. Clean Up: Our- 
House ("Venture Capitals," Wired 8.07, page 258) 
did not receive funding from divine interVentures. 


Get Wired. Online. 


www.wired.com/wired 

Dive into the magazine's recent issues, 
search our archive, or subscribe online. 

www.wired.com/wired/reprints 

Order reprints of seminal Wired 
magazine articles. 


Send your Rants & Raves to: 


Email: 

rants@wired.com 

Snail mail: 

Wired, PO Box 78470 
San Francisco, CA 94107-8470 

Editorial guidelines: 
guidelines@wired.com 
Editorial correspondence: 
editor@wired.com 



Threat Assessment 

Due to common misunderstandings about Mosaic-2000 ("UltraViolencePredictor 1.0," 
Wired 8.06, page 124), a threat-assessment method currently being tested in schools 
around the nation, I would like to take this opportunity to clarify the system. 

Mosaic-2000 is not "profiling." Profiling is a hypothetical construct of an unknown 
or unidentified person, such as when FBI profilers theorize that a wanted serial killer will 
turn out to be a male Caucasian in his thirties who likes fast cars, or when an airline 
theorizes passengers who look a certain way might be hijackers. 

Mosaic-2000 is the opposite of profiling in that it is always applied to an actual known 
individual, and it always explores actual behavior and circumstance. Mosaic-2000 does 
not explore age, appearance, race, ethnicity, socio¬ 
economic level, or any other demographic feature; 
profiling almost always does. I am a vocal opponent 
of profiling and a strong proponent of threat assess¬ 
ment - and the two are nearly direct opposites. 

Gavin de Becker 
Gavin de Becker Incorporated 
Los Angeles, California 
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1 ntr MiaOSOft The best way to manage your projects is to have the information you need right in 

project2000 front of you. Microsoft® Project 2000 gives you that information by providing 

flexible tools for organizing, viewing and analyzing project data and by allowing your team members to 
update their status through the Web. 

Since the most accurate status information comes from those doing the work, Microsoft Project 2000 
includes a simple, Windows®-based interface that team members can access from their Web browsers to 
provide collaborative input. It’s called Microsoft Project Central, and it can give you up-to-the-minute data 
that will help you make the best decisions for your business. To learn more or to order a trial CD, visit our 


Web site at www.microsoft.com/go/project. 


Microsoft 


Where do you want to go today? 
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Our private-labeled 

Web Music Console provides 

Anywhere Access 

• Copyright Protection 

• Convenient Music Management 

• DRM/Format Flexibility 

• Customer Retention 


ime 




Find more information go to 
www.hithive.com or 
qive us a buzz at 206-283-5001 


Digital Music Made Simple 


©2000 HitHive, Inc. HitHive is a trademark of HitHive, Inc. 















PHOTOGRAPH: EYE OF SCIENCE 
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One big problem with today's high-powered pharmaceuticals 
is that disease-fighting drugs often damage healthy tissue. 
German engineering firm microTEC has a small solution: a 
prototype subdermal "micro-U-boat" that, it says, will deliver 
drugs with pinpoint accuracy. Once the 0.5-mm by 4-mm sub 
has been injected into the bloodstream, it finds its target by 
way of sensors that detect the heat given off by infections 
and pH differences caused by cancer.To solve the final engi¬ 
neering challenge - there's no battery small enough to drive 
the minuscule propeller - microTEC ( www.microtec-d.com) is 
developing a biochemical technology that redefines "fuel 
cell," tapping raw materials in the blood in much the same 
way our bodies convert food into energy. - Niall McKay 





*THE ESSENTIAL JAMES WATSON 



This quintessential likeness of the celebrated geneticist is an electropherogram of the HLA-DQ-alpha portion 
of James Watson's DNA. Artist Kevin Clarke, who's also a traditional portrait photographer, captures his DNA 
portraits through blood samples he "processes like rolls of film." He splices the electropherogram with other 
digital images, then prints it in six 29- by 96-inch panels. Watson's DNA portrait will be shown in the US for the 
first time as part of Paradise Now: Creating the Genetic Revolution, an exhibit opening at New York's Exit Art 
gallery ( www.exitart.org ) on September 9. 

Paradise also includes photographer Catherine Wagner's chilling study of biotech labs, Keith Cottingham's 
computer-generated triplets, and the work of 35 other artists, along with scientific artifacts like one of Watson's 
first models of the double helix."We hope this show will bring the implications of genetic research into visual 
focus," says Carole Kismaric, who curated the show with Marvin Heiferman. "Genetic science has changed the 
world. Most people don't know it yet, but we're living on a different planet now." - Heather Sparks 
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CLUB 


Sayuri Kosugi used to sell cosmetics."! was in love with beautyj(|ays 
the president CEO, editor, and art director of coolgirlsjapan.com,"it" site 
for fashion-and-scene-minded Japanese teens."l never envisioned 
computers as a central part of my life."Today, the multitasking Kosugi 
lists herself as webmaster of the bilingual online magazine (there's 
English, too). Back in 1996, when Kosugi put up a homepage to "tell the 
world about J-Girl culture and fashion," she had no idea how popular 
her retailer, designer, celebrity, and club listings would become. Now 
the coed forum for chat, photo-enhanced reader "self-promotion" ("cute" 
girls,"cool" guys), charge-card-friendly beauty advice, and - soon - 
"introduction" services is getting 3.6 million hits a month. Meanwhile, 
advertisers like Toyota, Sanyo, BMW, and Shiseido are vying to reach 
all those shopping-crazed visitors. Kosugi is talking with MTV about 
handling fashion and lifestyle for its Japanese site, and negotiating 
with AOL Japan to create content for its Women's Channel. VCs on both 
sides of the Pacific are desperate to invest, but Kosugi is keeping them 
at bay."A speed ride? Yeah," she says at the end of yet another 18-hour 
day,"that describes it. But it's my ride." - Gail Nakada 
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4PROTO TYPE 


"A computer display doesn't have to be something you look 
at - it can be tactile/' says John Roberts, project manager for 
a digital Braille reader in development at the National Institute 
of Standards and Technology (www.nist.gov). Connected to a 
PC, the electromechanical device works with Braille-translation 
software to convert computer files into palpable text formed 
by movable pins. The pins can be read by a single stationary 
finger, the way a stylus reads a record. Smaller and cheaper 
than existing devices - which can cost as much as $15,000 - the 
NIST reader is about the size of a soup can and will allow for 
unheard-of $1,000 price tags, not to mention portability. 

Braille characters are formed by the presence or absence of 
raised dots in a six-space grid. Earlier digital-to-Braille converters 
depend on tiny actuators beneath each dot of every character, 
and set one full line of text at a time. It's these hundreds of 
moving parts that drive up the price and often break down. 

NIST's first prototype (on previous page) uses just 12 actua¬ 
tors to set its dots, working two characters at a time. Each of 
the battery-shaped drivers is connected to a plastic disc, itself 
connected to 20 wire pins distributed around the rotating wheel 
of the reader. On command, the actuators raise or lower discs, 
causing the desired character to appear on the face.The two- 
character "touchscreen" isn't indicated on this rough mechanical 
model, but will be evident, and larger, in the finished product, 
which should hit the market in the next year. - David Pescovitz 
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The Passat. Now with 4MOTION all-wheel drive. Drivers wanted! 










The free market's fast lane leaves no object unbranded. These days, buses/ ' 
subway trains, and even private cars are wrapped in vinyl to tout the latest 
B2C2C. So where best to capture the eyeballs of the permanently mobile 
class? Any globe-trotting minion of the new economy will tell you that, upon 
jet-lagged arrival, the first thing they look for is a cab. Enter Singapore ad 
shop CityDreams, which is turning axle grease into gold by transforming the 
wheels of a local taxi fleet into little rolling billboards. The freewheeling 
hubcaps stay upright and readable at any speed, rocking back and forth in 
a come-hither way. Company founder Jayne Kwek argues that this "total 
vehicle advertising solution," called Cap2Cap, is both good business and 
good fashion:The caps, she says,"dress up the taxis like buttons on a suit." 

Yet another marketing gimmick in an ad-fatigued world? Perhaps, but 
word on Singapore's streets is that people can't take their eyes off the caps. 
After all, that's where the rubber meets the road. - Tom Campanella 
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ONDON DRY gin 


The House of Tanqueray reminds you to be a good chap. Drink responsibly. 


LONDON DRY GIN DISTINCTIVELY CRISP SINCE 1830 
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£ www.bmc.com ]■ 


THE CONSTANT AND rapid CHANGES 


IN TECHNOLOGY HAVE LEFT ROOM 

FOR ONLY TWO KINDS OF E-BUSINESSES: 

THE QUICK AND THE DEAD. 

It’s no longer business as usual. For you, or your competition. 
Which is why nearly all the Fortune 500® rely on us to survive- 
and thrive-in todays ever-changing, unpredictable environment. 

We are BMC Software. The world’s leading provider of systems 
management solutions. Software that keeps your business-critical 
applications up and running around the clock. We offer the 
fastest implementation of the most comprehensive e-business 
management systems. And our exclusive OnSite™ program is your 
seal of assurance that your e-business will be on-line, all the time. 

For more information, visit 


us at www.bmc.com. We’ll be 



there. We’re always there. 


Assuring Business Availability™ 



BMC Software is an Equal Opportunity Employer. BMC Software, BMC Software OnSite, the BMC Software logos, and all other BMC Software product or service names are registered 
trademarks or trademarks of BMC Software, Inc. All other trademarks or registered trademarks belong to their respective companies. ©2000 BMC Software, Inc. All rights reserved. 














©2000 PricewaterhouseCoopers LLP | PricewaterhouseCoopers refers to the US. firm of PricewaterhouseCoopers LLP and other members of the worldwide PricewaterhouseCoopers organization. 




Last year, computer hackers 
cost businesses 45 billion dollars. 






























With advanced levels of security and verification, 
people all across the European Union are sending 
and securing everything from multi-million dollar 
transactions to single e-mails. Now you can too.The 
doors of global e-commerce are finally wide open. 


Join us. Together we can change the world 
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pioneerelectronics. com 


For some people | the only home furnishing that matters is their TV. They're the ones 
who'll have to have our HDTV plasma monitor. At 50" its screen is the largest available 
and at less than 4 " deep, it's also the thinnest. Our PureCinema™ technology creates the 
brightest, clearest, most film-like picture ever. It's a display for fanatics, by fanatics. 










By Paul Spinrad 



Scenic Driue 

Sony's Digital Mavica MVC-CD1000 
ends the megapixel-era frustration 
of expensive flash memory and 
inadequate storage.The 10X optical/ 
20X digital zoom, 2.1-megapixel still 
camera burns its own 3.5-inch CDs, 
each of which holds 156 Mbytes - 
orders of magnitude more than the 
competition, and enough for about 
150 JPEG or TIFF snaps. Pop a $4, 
write-once disc in the back, and 
you're good to go anywhere - 
they're readable in any CD drive. 



House Music 

All MP3'd up with nowhere to play? The Rio Digital Audio Receiver pumps 
a PC-ful of sound files to stereo speakers anywhere in the house - using 
your existing phone wiring as the network. Install the included networking 
card and plug the phone line into your computer; plug the Rio into a phone 
jack in any room of your choice, then connect the receiver/amplifier/player 
directly to your speakers; and you've got a local-area music server that 
pulls tunes from the PC at 10 Mbps and won't interfere with your calls. 

Rio Digital Audio Receiver: $299.95. S3: (800) 468 5846, www.s3.com. 


Digital Mavica MVC-CD1000: 
$1,299. Sony: (800) 222 7669, 
www.sel.sony.com. 


Magic Carpet Ride 

The Hovery glides on a fan-blown cushion of air over water, swamp, sand, 
and snow - and it fits in your trunk. Eight-plus feet across, the one-person 
hovercraft weighs 95 pounds but, thanks to a breakthrough design, its 
body collapses like an umbrella for easy portability.The 15-horsepower, 
two-stroke engine powers a carbon-fiber propeller that moves the plastic- 
skirted flying carpet at up to 30 mph. Resist the urge to play bumper cars. 
Hovery: $3,150. Aero DC: +54 (3752) 155 014 20, www.hovery.com. 
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Flipping the Script 

The cell phone-PDA combo turns a corner with Ericsson's R380. When you 
flip the keypad open to switch from speech to stylus, the display's orien¬ 
tation shifts 90 degrees. Suddenly, making notes is like writing on a page, 
not a tiny Post-it, and a familiar horizontal icon bar can stretch across the 
top of the screen. The flexibility of the 5.6-ounce tri-band GSM phone is 
almost laughable: You can dial by voice, the touchscreen reads your hand¬ 
writing, and the alarm clock tells you to stop dreaming. 

R380: $1,000. Ericsson: (800) 374 2776, +1 (919) 472 7908, 
www.ericsson.com. 


Lite Brite 

Tipping the scales at 40 percent less 
than "ultraportable" projectors, the 
2.9-pound PLUS U3-1080 projector 
lightens the burden of on-the-road 
presentations. Better yet, the mini- 
screener uses digital light processing 
to pack 800 ANSI lumens of bright¬ 
ness into a 7- by 9-inch box that pro¬ 
jects just as big as its heftier cousins. 
DLP enables sharp freeze-frames 
and 10X zooms, as well as converting 
up and down to the projector's 
native XGA resolution from a range 
of inputs. 

U3-1080: $6,995. PLUS 
Corporation of America: +1 (201) 
818 2700, www. plus-america. com. 


Off-Court Antics 

Got game, or just talk it? AND 1'sTochillin Mid injects on-court attitude 
into courtside casual.The leather-upper slip-on features an EVA midsole 
that's soft in front and firm in back, along with a polyurethane sweet spot 
in the heel - perfect for slamming beers. 

Tochillin Mid: $65. AND 1: +1 (610) 249 2255, www.and1.com. 
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Overhead Transparency 

Designer Antonio Citterio's Lastra 8 Elliptical lamp doesn't just look like a 
printed circuit board - it works like one too.Tracks of conductive paint on 
the 55- by 28-inch oval glass motherboard carry current from the central 
power supply through eight 35-watt bulbs, which are topped by frosted- 
glass diffusers. But unlike enclosed cards, the Lastra 8 floats in open 
space: Suspended by four steel cables, the chandelier shows you exactly 
where all its electricity is flowing - and looks great all the while. 

Lastra 8 Elliptical: $4,200. Flos: +1 (631) 549 2745, www.flos.net. 



Popularity Plus 

Cuter, simpler, and cheaper than the 
Palm V, the mlOO still has built-in 
apps for scheduling and planning, 
and loads of great software for work 
and play. Plus, an ever-present hot 
button opens a "digital ink" notepad 
for scribbling, diagrams, and doodles, 
and there's an expanded tutorial.The 
handy helpmate also dresses up 
with removable faceplates, takes 
regular AAA batteries, and tells the 
time - even when it's idle. 

ml 00: $149. Palm: +1 (408) 326 
9500, www.palm.com. 


Talking Heads 

Jerky, postage-stamp-sized desktop telemeetings can't convey the non¬ 
verbal cues that make face time worthwhile, but fancy videoconferencing 
systems cost thousands. Polycom's ViaVideo provides a middle ground 
that doesn't require a compromise, turning broadband-connected PCs into 
teleconferencing stations worth using. Park the cam on a monitor, plug it 
into a USB port, and it'll create a 352 x 288 pixel video window - with 
sound - at a full-motion 30 frames per second. Integrated Microsoft 
NetMeeting software adds app-sharing and a virtual whiteboard. 

ViaVideo: $599. Polycom: (800) 765 9266, +1 (408) 526 9000, 
www.polycom.com. 
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Akamai Style 


Experience The Interactive Broadcast Platform For The New Millennium. 

No one delivers Web content, streaming media and applications like Akamai. Our 
unique EdgeAdvantage sm platform integrates streaming media with a world of dynamic 
content, personalization and customization, enabling an interactive broadband media 
experience for Akamaized eBusinesses. 

Akamai’s powerful, high-performance broadcast delivery network opens doors to a 
new world of broadband and high speed Internet access, changing the media 
industry forever. The wave of the future is brought to you by Akamai today. 

www.akamai.com/streaming 



Delivering a Better Internet 5 " Say AH kuh my 


Join the Akamai Team: jobs@akamai.com 











THERE’S SOMETHING TO BE SAID FOR 
THE PRISTINE RIVERS, THE BREATHTAKING VISTAS, 
THE REMOVABLE SPLIT THIRD-ROW SEAT. 


The new Chevy™ Tahoe® has an optional third-row seat that’s easy to put exactly where you want. Nowhere near 


anything. Each half section weighs just over forty pounds, has handles and is on rollers, so it’s easy to take out or put 


back in. And when you aren’t carrying nine people, each half flips and folds out of the way for extra cargo space. 


Chevy Trucks. The most dependable, longest-lasting trucks on the road! 1-800-950-2438 or chevrolet.com/tahoe 


LIKE A ROCK 


MORE POWER. MORE ROOM. MORE SUV 
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MUST READ 




IPO 

VENTURE 

FUNDING 


Business School is'ldea to IPO in 
14 Weeks."Going to class won't guar¬ 
antee you'll go public, but students 
will develop companies and get 
facetime with VCs by semester's end. 

While many B-schools offer classes 
in dotcom - Harvard will launch 
"Starting Technology Ventures" next 
spring - "IPO" makes the hunt for 
capital a requirement. Many of the 
nearly dozen VC guest lecturers for 
the course's initial offering came 
away impressed."This was way ahead 
of what I've seen other places," says 
Navid Nassiri, a principal at Vortex 
Capital Partners. Nassiri won't reveal 
what he funded last semester, but 
says he hopes to seed student busi¬ 
nesses with as much as $500,000. 

"Business courses are outdated," 
says Josh Coval,the 31-year-old 
professor who first rolled out the 
course last spring."That's why a lot 
of students drop out of business 
school, because it's too sluggish." 

- Jeffrey M. O'Brien 


TRANSITIONS 


“I am a 21st-century 
person who was 
accidentally launched 
in the 20th. I haue 
a deep nostalgia for 
the future.” 

- Pioneering transhumanist 
FM-2030, "launched" in Belgium 
October 1930, placed in 
liquid nitrogen at the Alcor 
Life Extension Foundation in 
Arizona July 2000 
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What IPO slowdown? The 
hot play this fall at the 
University of Michigan 



Fly-by computing: 
Drbitz'Alex Zoghlin. 
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The New Air War 


ONLINE TRAVEL Think it’s tough to get the aver¬ 
age Web site off the ground? 
Try facing antitrust legislation and Senate hearings 
before registering a single page view. Those are the 
headaches of Alex Zoghlin, CTO of Orbitz, a new 
online travel firm scheduled to go live by the end of 
summer. Orbitz is backed by American, Continental, 
Delta, Northwest, and United - which together 
handle 80 percent of all commercial flights in the 
US. But its most impressive partner may be ITA Soft¬ 
ware, spawned by MIT’s Artificial Intelligence Lab, 
which helped develop Orbitz’ high-flying software. 

Orbitz’ detractors, led by competitor Travelocity, 
argue that the site’s big backers will collude to offer 
exclusive airfare deals, cutting out independent 
sites. Zoghlin counters that current travel sites are 
themselves biased, with preset stopover locations 
that favor some carriers and deny consumers the 
best fares. Both sides have filed briefs for a Justice 


Department antitrust inquiry; the Senate’s Com¬ 
merce Committee is also examining the issue. 

(This isn’t the only case of competing airlines join¬ 
ing forces to sell discount seats online. Hotwire, 
backed by six major carriers, plans to compete 
against priceline.com in selling unbooked seats 
beginning this fall.) 

If Orbitz prevails, its online reservation process 
alone may blow away the competition. Unlike main¬ 
frame-based systems like Sabre, Orbitz uses racks 
of PCs to search fare data, making it easier to scale 
up computing power. And its intelligent ITA algo¬ 
rithms evaluate all the possible fares simultaneously 
instead of employing heuristic shortcuts designed 
to use as little computing power as possible. The 
result, says Zoghlin, is a wider selection and cheaper 
fares. “Competition should be based on how good 
your technology is,” he says, “not how much you 
lobby.” - Evan Ratliff 
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developed an interest in their field by the age of 11 (Roper Starch Worldwide) 51 percent of North Americans would choose a job with more flexible hours over one offering greater 


Discolympiad 

In Sydney, there’s no place like home - the nightclub overlooking 
Darling Harbour that’s sure to be an after-hours playground for visitors 
to September’s Olympic Games. With three levels and five bars, home 
can hold 2,000 people. The sprawling club’s main dance area, on the 
ground level, rocks to the beat of a $600,000 sound system, while a 
sophisticated lighting grid traces brightly colored patterns on the floor 
and walls. Upstairs, a series of smaller dance spaces and chill-out 
zones lets clubbers choose an environment to suit their mood. Metal 
staircases connect the levels and afford commanding views of the 
sweaty action. Even the rest rooms are part of the see-or-be-scene: 
Video screens installed above the men’s urinals ensure that the guys 
can always keep an eye on the action in the club. (The women’s 


rooms have mirrors instead of video screens, clearly one of those 
Venus/Mars things.) 

When you’re ready to kick back a bit, visit the massage therapists 
in the beanbag room or check out the harbor views from the top-floor 
terrace bar. There are also PlayStation terminals where you can hone 
your gaming reflexes and interactive kiosks that let you mix your own 
beats. But home isn’t the sort of place where you can simply sit back 
and soak up atmosphere. Says promoter Mark Broadbent, “If you 
don’t look like you’re here to dance all night, you’re not getting in.” 

- Angus Ayers 

home: Cockle Bay Wharf, Darling Harbour, Sydney. +61 29 266 0600, 
home@bigbeat. com. au. 


Sydney’s Flying Eyeball 


SPORTS CASH IMG The fastest sprinter at the 
Sydney Olympics won't 


GoFlyCam: tracking shots for track-and-field. 


be an athlete - it'll be a tiny camera racing along 
aerial wires at speeds of up to 35 mph.The device - 
dubbed the GoFlyCam - will follow the action dur¬ 
ing track-and-field, mountain biking, and kayaking 
events, plus the opening and closing ceremonies. 

The camera is the work of inventor Garrett Brown 
and his three-person shop, the Moving & Talking 
Picture Co., based in West Chester, Pennsylvania, 
near Philadelphia. Legendary in Hollywood for 
developing the Steadicam stabilization harness, 
Brown has been equally influential in sportscasting. 
His mobile camera creations include the MobyCam, 
an underwater unit that tracks swimmers; the 


fast-dropping DiveCam, used in platform diving; 
and the high-speed GoCam on a monorail, which 
keeps pace with track's 100-yard dash and the vault 
in women's gymnastics. 

Brown's GoFlyCam, which he describes as "a 
flying eyeball," swoops along ultrathin wires on 
motorized reels.The camera is piloted by a two- 
person crew via remote control: A pilot "drives" the 
rig, while a shooter pans and tilts the camera.The 
apparatus weighs 25 pounds, far less than other 
aerial cams, which can weigh hundreds of pounds. 

"We're a skunk works for moving-camera tech¬ 
nology," says Brown."The kick for me is to come 
up with a shot that's been considered impossible." 

- Helen Shortal 
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Internet 
T elephony 


And what a world it's going to be, Carlos. To help us all get there as soon as possible, we’re building 
the new, high-performance Internet. Designed to the highest standards of quality, it's faster 
and more reliable than ever. Enabling people and businesses to communicate 
and collaborate as never before. And bringing about the convergence of the Internet and the 

telephone network through Internet Telephony solutions. Which create avenues of opportunity - N0RTEL 

^ NETWORKS 


both social and economic - that know no boundaries. So come together, right now with 
Nortel Networks™ And make the Internet whatever you want it to be. nortelnetworks.com 


Nortel Networks, the Nortel Networks logo and the Globemark are trademarks of Nortel Networks. "What do you want the Internet to be?" is a service 
mark of Nortel Networks. ©2000 Nortel Networks. All rights reserved. Jpfr 










The .kosher Controversy 

NET BAN Israel has a white-hot, Net-sawy tech sector. But leaders of the country’s 
ultra-Orthodox Jewish community (numbering in the hundreds of thou¬ 
sands, roughly 10 percent of the total population) view computers, and the Internet 
in particular, as something of a mixed blessing. Although many of the nation’s Haredim 
support their families by working in high tech, the Council of Torah Sages, a group 
of Talmudic scholars, recently banned the Net from most ultra-Orthodox homes. In 
a harshly worded edict, the panel branded the Web “one thousand times more hazardous 
than television,” which was cast out of ultra-Orthodox homes about 30 years ago. 

Rabbi Levi Yitzhak Halperin is one of the few people with the power to relax 
the ban. He founded the Jerusalem-based Institute for Science and Halacha, which 
develops technologies that conform to Orthodox law. But even though Halperin 
maintains a Web site ( www.machon-science-halacha.org.il ) to facilitate his insti¬ 
tute’s fund-raising efforts, he sees no way the law might permit Internet use in the 
home. Hunched over a leather-bound volume of Judaic teachings, Halperin justifies 
the ban as a means of shielding children from online pornography and violence. 

But other Israelis say it may go deeper. “The Internet is the Haredim world’s latest 
fear,” says Laura Sachs, spokesperson for Hillel: The Association for Jews Leaving 
Ultra-Orthodoxy. “They fear exposure to the outside world - a threat to their way of 
life - and I think their fears are correct. The minute these walls come down, they’ll 
have a lot of problems keeping people inside.” 

Some are already quietly defying the rabbinical order. Joshua, a 22-year-old 
yeshiva student from Jerusalem’s Haredi enclave of Mea She’arim, reports that his 
parents are communicating with their American relatives via email, even though 
they signed a pledge to keep their home computer-free. “My parents know it’s 
dumb, but they signed anyway,” Joshua says, swinging a black plastic shopping bag 
containing new Nikes. “Why go head-to-head with the rabbis?” - David Wallis 


career advancement (Randstad's North America) Net-capable wireless devices will outnumber Net-connected computers by the end of 2002 (JDC) The average owner of a WAP 


Murdoch’s Must-See TV 



SET-TOP BOX The instant replay is 
killer, but if TiVo and 
ReplayTV have one killer app, it's the 
ability to fast-forward past ads at up 
to 60X speed.To TV execs, that makes 
the hard-drive VCRs a pair of Valley- 
spawned evil twins. Ads, after all, pay 
the bills."We're the only industry that 
figures out how to get rid of revenue 
streams," moans one studio executive. 

Now comes the adman's revenge: 
XTV, a new set-top technology from 
Rupert Murdoch's BSkyB,the satellite 
broadcaster that brought interactive 
television to the UK. Sky's XTV-enabled 
set-top stores at least 15 hours of 
programs,TiVo-style, for replay when¬ 
ever you like.The key difference: An 
advertiser can pay Sky to disable your 
fast-forward button for the length of 
its commercial. 

By the end of this year, Sky will knit 
XTV into the set-top box it gives sub¬ 
scribers of its British satellite TV ser¬ 


vice. Developed by NDS ( www.nds 
.com), a London firm controlled by 
Murdoch's News Corporation, the box 
can store programs on a 20- to 40-gig 
hard disk and record those it thinks 
you'll want to watch. 

Unlike Tivo and ReplayTV, though, 
XTV isn't an add-on; it will be tied into 
Sky's digital broadcasting stream. And 
that enables some interesting extras 
for users and advertisers. 

Sky will be inserting digital "tags" 
into its programming that will let 
evening news watchers, for example, 
jump to stories that interest them, or 
skip right to the sports highlights. But 
they can skip the ads only if Sky says 
it's OK. On some shows, viewers might 
be subjected to only one ad, the "king 
spot," within each commercial break; 
on others, viewers could choose 
between watching for free with adver¬ 
tising or paying to watch without ads. 
"We don't make the rules," says Jas 


Saini, NDS'vice president for con¬ 
sumer devices."We enforce them." 

Sky advertisers, aside from giving 
viewers thumb seizures, can collect 
data from the set-top boxes that will let 
them target ads to the kind of shows 
that run through each box most often. 


As usual in interactive television, the 
US lags behind. Liberate Technologies, 
which provides set-top box software 
for cable operators Cox and Comcast, 
has just cut a deal to put XTV in its 
package. But don't expect it until next 
summer at the earliest. - Frank Rose 
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SUITS AREN'T NECESSARILY BAD. 
WHEN THEY'RE WORKING FOR YOU. 


Your portfolio is growing. So's the list of things you want to do with your life. 
How do you keep maximum control of your investments? Work with someone who 
knows even more about managing money than you do: a Financial Consultant at 
Salomon Smith Barney. For your free copy of "Netlmpact: 10 Stocks For The Future 
Economy Revealed" call 1.800.EARNS.IT, extension 1802. salomonsmithbarney.com 


©2000 Salomon Smith ||rney Inc. Member SIPC. Salomon Smith Barney and "SEE HOW WE EARN IT" are service marks of Salomon Smith Barney Inc. 
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handset uses it to access the Internet less than once a week (Deutsche Telekom) ^ 420 disease agents and other targets for therapeutic drugs have been identified in the past century; 



Stud Finder 


When Sharon Pommer was a fashion buyer at Macy's 
a decade ago, she kept up with teen fashion by hanging 
out at the mall. These days, the VP and general merchan¬ 
dise manager for teen portal Alloy Online (www.alloy 
.com) does much of her fashion research online, keeping 
tabs on what's in and what's getting flamed. Alloy sends 
out more than 35 million print catalogs a year, and the 
site has become a hot destination for teens (not to 
mention etailers: first-quarter revenues tripled since 
last year); in turn, Alloy.com's 1.3 million unique visitors 
a month drive Pommer's buying decisions. So what's hot 
for back-to-school? "Studs and rhinestones," she says. 
"They're going to add a little glam to the denim look." 

- Jeffrey M. O'Brien 


Eye Max 


The latest digital projection device isn't at the local multiplex - it's coming soon to a pair of 
eyeballs near you.The Virtual Retinal Display, brought to you by Thomas Furness, founder 
of the Human Interface Technology Laboratory at the University of Washington ( www.hitl 
.washingXon.edu), is a pair of goggles that projects a harmless photon beam onto the retina. 
The device "paints" a video signal on the eye, superimposing the image over the real-world 
surface. Recently, neurosurgeons at Kettering Medical Center in Dayton, Ohio, used the 
Microvision-licensed device to help them see precisely where to insert screws during a 
spinal operation.The VRD has also shown promise in pain therapy, distracting, for example, 
burn patients by creating imaginary worlds. Says Furness,"I want to use technology so that 
healing has to do with people's thinking, not just pharmaceuticals." - Maureen Foley 


X-Factor 


British cyberfeminist Sadie Plant has always aimed to upset the status quo. 
Zeros + Ones: Digital Women + the New Technoculture, written while Plant was 
a research fellow at the University of Warwick, weaves the argument that cyber¬ 
revolution is the historical result of "women's work," not men's penetrating 
insight. Now, with the US publication of Writing on Drugs, Plant has added 
mind-altering substances to her litany of chaos agents. Every era, says Plant, 
gets the drug it deserves: In the 19th century, opium soothed a culture trauma¬ 
tized by industrialization; at the dawn of the 21 st century, ecstasy speaks to 
a generation exploring virtual space and stretched time online."lt was only 
with the introduction of digital technologies," Plant explains,"that ecstasy 
really found its dancing feet." - Tom McNichol 
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genome research will pinpoint another 3,000 to 10,000 in the next decade (Thomas Weisel Partners) With estimated 2000 revenues of $850 billion, the Internet industry will outpace cars 



Public Listservant 




Having made the world safe for streaming media as a senior VP at RealNetworks, Maria Cantwell is back in 
the political game and hoping to conquer the digital divide. A six-year veteran of the Washington state 
legislature, Cantwell jumped to the House in 1992, repping the "Microsoft District"; she fought the good 
fight in the crypto and Clipper Chip wars but was swept into the private sector by the '94 GOP landslide. Now 
armed with an appropriately Net-savvy campaign, she's a leading contender in September's Democratic race 
to face US Senator Slade Gorton.The most small-d democratic feature of her site ( www.cantwell2000.com ) is 
the Discussion list - a freewheeling forum where people can (and do) post opinions contrary to Cantwell's 
own."My listserv isn't a place where we only talk about certain subjects," says Cantwell."That wouldn't hold 
the interest or inspire the faith that this generation needs to have in politics." - Jennifer Hillner 
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and trucks ($728 billion) and life insurance ($724 billion) (Cisco Systems and UT at Austin) The number of paid US workers based at home has doubled since 1991, comprising 3.3 percent 



Simultaneously down¬ 
loading so many MP3s, 
programs, image files, 
et cetera, that your 
computer crashes. 


Eternity Leave 


Paid leave to care for 
a loved one who is 
mortally ill. 


Handy 


Slang for cell phone. 
Short for handheld. 


Meetling 


An employee who 
seems to do little else 
but call for and attend 
meetings. 


Street Performer 
Protocol 


A post-copyright 
scheme in which a 
patron of the arts puts 
money in an online 
escrow account in antici¬ 
pation of an artist's 
upcoming release. When 
an account reaches a 
certain amount, the 
work is released into 
the public domain. 


Tickle Packet 


A data packet sent 
over a network to 
keep the connection 
from timing out. 

Tip o'the longhunter 
to Paul Bissex, Alberto 
Gaitan, Hon Hiew, 
Stanton McCandlish, 
Paul McFedries,and 
Jerry Whiting. 

- Gareth Branwyn 
(jargon@wired.com) 



BIOMEDICINE Perflubron 
emulsion 

looks like skim milk, but it’s 
thicker than water - during 
surgery, it can substitute for 
blood. Developed by San Diego- 
based Alliance Pharmaceutical 
Corp., it soon will be marketed 
as Oxygent. 

Transporting oxygen from 
the lungs to the rest of the body, 
as red blood cells do, Oxygent 
improves on the real thing dur¬ 
ing a long operation: There’s no 
hepatitis or HIV risk, as with 
donated blood, and no possibility 
of A/0-positive mistakes (Oxy¬ 
gent is compatible with all blood 
types). And because the stuff is 
manufactured, not extracted 
from human volunteers, short¬ 
ages shouldn’t be a problem. 

It works like this: As a patient is prepared for surgery, 
a few pints of blood are removed and stored, and Oxygent 
is pumped in to restore blood volume. During the opera¬ 
tion, the surgeon can give Oxygent when any transfusion is 
called for. At the close of the procedure and during recov¬ 
ery, the patient’s own blood is returned to the body. 

Alliance says its tests have shown that, when refriger- 





ated, Oxygent has a two-year shelf life. Blood lasts only 
six weeks. The milky liquid, however, has yet to get FDA 
clearance - red tape that the red stuff naturally avoids. It’s 
in human trials in the US now; Alliance ( www.allp.com ) 
expects US approval in 2001, and it’s just been cleared to 
market Oxygent in Europe. It’s already on a pace to pump 
out 800,000 units annually. - Gregory Daurer 


Getting the Lead Out 

CIRCUITRY Consider, if you will, our old friend solder. 

Solid, reliable, boring - there's nothing sexy 
about the alloy that serves as the glue for microchips, circuit 
boards, and other electronic bits. 

But solder contains lead, a toxic pollutant, and environmen¬ 
talists are pushing electronics makers to adopt a lead-free 
substitute.The European Union has said it will ban lead from 
electronic equipment by 2008, and Japan hopes its industries 
will comply with a similar edict by 2003. The smoldering issue 
tops the agenda at September's annual meeting of the IPC, 
a trade group for the printed wiring board industry. 

But there's a hitch: Lead-free solder doesn't work as well 
as the leaded stuff. The melting point of unleaded is nearly 
40 degrees Celsius higher than lead solder's, which spells 
trouble when the components being connected can't take 
the extra heat. Switching to lead-free solder could cost US 
businesses as much as $900 million a year in retooling costs. 


according to a study by the National Center for Manufactur¬ 
ing Sciences. Many in the electronics industry contend that 
the get-the-lead-out movement is driven more by politics 
than by science, noting that solder accounts for less than 
1 percent of the global environment's lead pollution."There 
is no good scientific reason to ban lead from electronics, 
unless we feed electronics to our kids," says Joseph Fjelstad 
of Pacific Consultants in Mountain View, California. 

Down the road, though, lead in solder may pose more 
esoteric concerns. Lead is in a continual state of radioactive 
decay, emitting alpha particles that can disrupt chip-circuitry 
processes. It's possible that circuits could one day be so small 
that alpha emissions from solder could fry them. One novel 
proposal to head off the problem: Recycle lead scavenged 
from shipwrecks and thousand-year-old cathedrals, which 
has decayed enough to be relatively harmless.Though it 
might be cool to have a piece of Florence's Duomo in your 
MP3 player, lead-free solder is likely to become the industry 
standard relatively soon. - Dave Plank 
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of today's total workforce (Bureau of Labor Statistics) 4 45.2 percent of surveyed companies worth more than $10 billion worldwide have replaced their CEO within the past three years 


Off-World Wide Web 


UNDER THE HOOD We think there’s water on other planets, 

BY DAVID PESCOVITZ but is there life? The answer may ultimately 
come from a network of inexpensive 
probes being developed by NASA’s Sensor Webs Project ( sensorwebs.jpl 
.nasa.gov) at the Jet Propulsion Laboratory in Pasadena, California. 

The early prototype pictured here is fashioned from off-the-shelf 
components and housed in a watertight shell retrofitted from a half¬ 
sandwich-sized Tupperware container. Each sensor acts as a node in 


a wireless network, monitoring the environment for subtle signs of 
biological activity. Someday dozens of next-generation probes may be 
dropped from spacecraft or placed by telerobotic rovers. The resulting 
planetary snapshot would combine the precision of onsite sensing with 
the wide coverage of a satellite. JPL has already deployed a test network 
of probes in the diverse microclimates found at the Huntington Botani¬ 
cal Gardens in San Marino, California. Next stop? Antarctica in 2001 or 
2002. And then maybe Mars. 



Energy from the solar cells is stored in a 
rechargeable 9-volt battery, providing 
uninterrupted power through long nights 
and cloudy days. If the power level drops 
considerably in inclement weather, the 
unit "sleeps" until recharged. 


The probe's command center is a micro¬ 
controller from Microchip Technology. 
Running proprietary software, the 
microcontroller correlates data from the 
sensors and regulates radio communications 
while keeping a watchful eye on the probe's 
power supply and performance. 


When the sun is shining, two solar cells generate 
up to 30 milliamps of juice to power the probes. 
The cells are mounted inside a translucent box 
to protect them from the elements. 


Temperature and 
humidity sensors 
take aboveground 
readings. 


Oxygen and 
hydrogen sulfide 
sensors can detect 
trace amounts of 
gases that may 
indicate life. 


Data is transmitted 
between probes at 
28.8 Kbps, with a 
range of several 
hundred yards, via 
916-MHz wireless 
radio. The sensor 
readings hop from 
probe to probe until 
they reach a hub that 
sends the data to a 
central computer. 


A ground probe 
monitors soil 
temperature. 


Power switch. 
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What's in a na, 


because behind every name is a mes¬ 


sage. Edison. Curie. Monet. Gershwin. 


At Bose, we've worked almost 


40 years to earn a legacy of pride, 


commitment to research and passion 


for excellence. To invent break¬ 


through technologies that turn 
yesterday's fiction into today's reality. 
And to become the most respected 




name in sound. 


ISSflililgS 


In one sense a name is merely a 
name. But everything it stands for 
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is what matters. 


REPUTATION 



The Gardens of Palm Beach 
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(Drake Beam Morin) 4 260 of the world's 500 fastest supercomputers are now used only for business applications, not scientific research (University of Mannheim/University of Tennessee) ■ 


Same-Day Everything 

EDELIVERY Call it the Kozmo-izing of retail. DNet, a San 
Francisco startup seeking to capitalize on the 


instant gratification made famous by point-and-snack 
pioneer Kozmo.com, is working with traditional retailers 
to offer same-day customer delivery. 

“It’s the revenge of the brick-and-mortar companies,” says 
Greg Kidd, founder and chair of DNet (www.dnet.com). 

DNet launches this fall in San Francisco, Boston, and 
New York, expanding to 20 cities by year’s end. It works like 
this: When a Web shopper opts for same-day delivery from 
a participating retailer, the information is passed to DNet. 
DNet routes the order to a local delivery firm (it’s signed on 
more than 40 so far), which dispatches a courier to pick up 
the goods at the nearest retail branch and ferry them to the 
customer. DNet tracks the process and takes a cut of each 
delivery charge. Unlike Kozmo, Webvan, or rival Sameday 
.com, DNet won’t be saddled with warehouses or a fleet of 
delivery trucks. Deliveries start at $10 for destinations 
within 4 miles of the store, with $1.50 per added mile. 

With nearly 50 employees, the company has raised more 
than $1 million in angel funding and has just secured addi¬ 
tional venture money. But DNet’s most immediate task is to 
find national retailers that can “pick and pack” orders at a 
local store rather than ship them from a central warehouse, 
as most do now. Says Kidd, “Our challenge is to help retail¬ 
ers get ready to manage their in-store inventory.” 

Are retail giants ready to take the plunge? “Same-day 
delivery is not on their radar yet,” says Dan Barahona, 


cofounder of GetToday, a now-defunct same-day service. 
“The competition’s not doing it, and they have other priori¬ 
ties. But same-day delivery will happen. Someone is going 
to come up with a model that works.” That model would 
seem to be: Sell bits, not products. 

Kozmo’s record so far has been mixed. Amazon just 
pumped $60 million into the company, but Kozmo has laid 
off workers in New York. Nevertheless, Kidd is convinced 
that retailers will soon absolutely, positively go same-day - 
always-on customers will demand it. - Michael Menduno 


No Love for Plastic 

PORN If you're trolling the Web for 
adult content, bring along 


a healthy appetite and a high-speed 
connection. But don't bring your 
American Express card. Amex recently 
announced it would no longer accept 
credit card transactions for digital 
content on porn sites due to the high 
number of disputed charges. And 
while Visa and MasterCard still service 
the adult industry, both companies 
recently have slapped fines as high as 
$100,000 per month on site operators 
whose chargebacks from disputed 
transactions exceed 1 percent of overall activity. 

Since most adult sites rely on credit cards, both 
for payment and as proof of age, the restrictions are 
hitting hard."It makes it almost impossible to exist," 
says Seth Warshavsky, CEO of the Internet Entertain¬ 
ment Group, one of the Net's largest purveyors of 
adult entertainment. Warshavsky and IEG are under 
investigation by the federal government for pos¬ 


sible credit card fraud and income tax evasion. 

The crackdown by card companies comes in 
response to sleazy practices by some porn sites, 
including double-billing,"free" trials that turn into 
recurring monthly charges, and confusing or down¬ 
right deceptive cancellation policies. But porn 
providers who feel they're being targeted unfairly 
are fighting back. Andrew Edmond, whose Flying 


Crocodile firm hosts more than 120,000 adult sites, 
has set up Credit Card Watch, an organization 
aimed at countering the credit card companies' 
punitive measures.The group is lobbying card com¬ 
panies to protect merchants from customers who 
purchase adult services, only to deny it when the 
bill arrives. 

"These [credit card companies! are private enter¬ 
prises that control trillions of dollars a year," says 
Edmond."Yet there is no due process, no way that 
we can sit down and go through a governmental 
process to change policy. We are Internet citizens 
on the same Net with Amazon." 

The effort may get a boost from the Department 
of Justice's antitrust case against Visa and Master- 
Card, which could generally rein in card company 
practices. And there's already evidence that adult 
sites aren't the only ones that stand to lose from 
restrictive credit card policies. Other Internet busi¬ 
nesses, including travel sites and dating services, 
have reported receiving warnings to keep charge- 
backs down - or pay a heavy price. - Jenn Shreve 
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$48,747,980,000 



Telecom Growth 
On the March 


Talk about a great leap forward: Wireline and wireless service revenues in the People's Republic of 
China have nearly tripled in the past five years. But the growth results from dialing for doctrine, 
not dollars. With the goal of raising telecom access past third-world levels throughout all 
provinces, the PRC's State Council ordered a threefold increase in phone lines and a seven¬ 
fold increase in cellular subscribers from 1996 to 2000. Each year, state giant China Tele¬ 
com and its nominal competitors have laid at least 14 million miles of copper loop, 
added 15 million to 23 million new main phone lines (the first line into a house or 
building), and rousted 11 million new mobile customers to meet the mandate. If / 

the telcos stay on target, China's installed phone base will more than double 
again by 2005.The Ministry of Information Industry (Mil) - which oversees 

telecom providers - is pushing for a teledensity of 13 main lines for each / y 

100 residents this year, just one-fifth that of the United States. But / / 

don't look for Mao Bell to become a US subsidiary. Should China / tZ Wpi 

finally join the WTO, its entry terms cap foreign investment in / 

telecom at 49 percent.This means the Mil will remain in / 

charge, chartering companies to keep adding customers by 
cutting tariffs and eliminating installation fees - a Net- 
savvy form of telecom-munism. - Paul Boutin 


USERS 


$14,153,800,000 


REVENUES 


$6,157,910,088 


Wireless 


$35,196,060,000 


Residential lines 


Paging subscribers 


Business lines 


Cellular/PCS 

subscribers 


Dialup accounts 


X.25 subscribers 


17,889,000 


Internet hosts 


Frame-relay 

subscribers 


Striped zone below is magnified 50X 


117,000 


Sources: Telecommunications Markets in China and Wireless 
Markets & Strategies in China, Pyramid Research ( www.pyr.com ); 
International Telecommunication Union (www.itu.int) 
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Transatlantic Cable 

Coax us. 56K in the US and France 


Always-on fat pipe means you're always online, right? Not exactly. According to test data collected 
by French company NetValue, surfers with cable modems stay online just about as long as those 
hobbled by 56K tethers: Regardless of line speed, gender, or nationality, 16 to 20 minutes seems 
the universal average session length. Nor do broadbanders use their computers on more days per 
month. But the coaxial crowd on both sides of the Atlantic hits the Net more times each day, in the 
US doubling their total hours online. And the French, whose historically spare surfing has been 
attributed to ISPs' per-minute dialup charges, match US surfers hour for hour and byte for byte 
when equipped with flat-rate cable modems. One notable difference: Three-quarters of the data 
Americans pull down through coax lines comes from sources other than Web sites. Napster? Nope - 
AOL. - Paul Boutin 
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'A real island of financial stability": SG Ltd/s office on Dominica, on the third floor of a multilevel walkup. 


n/loney for Nothing 

StockGeneration sucked millions of dollars out of thousands of people 
at the speed of the Internet economy. Now the market's promoters 
have vanished, the Feds are sniffing, and the investors - they just want to 
keep playing the game. By Dan Brekke 


L ast January, on a listserv discussion group popular with 
life-extension buffs and futurists, a man named Rick 
Potvin wrote to share good news about a Web-based 
moneymaking idea he’d run across called StockGeneration. 
What Potvin described was a “virtual” online stock market 
in which participants paid real money for shares in make- 
believe securities. The shares supposedly gained value in 
proportion to the number of people who bought in, and as 


the overall kitty ballooned, real-money payouts would be 
awarded to investors. 

On the StockGeneration Web site ( www.stockgeneration 
.com), the market’s promoters - unnamed Europeans regis¬ 
tered as SG Ltd. running the whole thing through offshore 
servers on the Caribbean island of Dominica - promised 
unlimited profits with almost no risk. The game was touted 
as a combination virtual stock exchange and “Internet casino” 
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that peddled shares in 11 nonexistent com¬ 
panies, with SG earning its keep by taking 
a 1.5 percent cut from each transaction. 

The site claimed that the shares had never 
declined in value, and that the return for 
one of the 11 stocks - a blue-chipper known 
as Company 9, or Golden Nuggets - would 
“always keep rising,” netting investors a fat, 
locked-down profit. 

“Having bought the shares today,” SG’s 
promoters wrote, “... you can firmly expect 
a 10 percent monthly profit ... without any 
worry whatsoever.” 

For Potvin, StockGeneration looked like 
the answer to a dream: a magical money 
machine that would never stop delivering, 
giving him the freedom to live exactly as 
he wanted. “I’ve composed a little piece at 
www.webspawner.com/users/extrosgpotvin 
that presents the case - or at least begins to 

- that radical wealth extension is necessary 
to extropian utopia as well as the case that I 
may have stumbled upon a possible vehicle 
for making that happen faster,” he posted to 
the discussion group. “Or maybe I just stum¬ 
bled. I don’t know. You tell me. Thanks.” 

To some observers, including a couple 
who flamed Potvin, SG looked like a new 
spin on an old hustle - a pyramid scheme. 
Financial pyramids and Ponzi schemes 
(named after the perpetrator of a famous 
fraud run in Boston in 1919-20) take various 
forms, but they invariably involve attempts 
to “create” money for a pool of investors by 
attracting an ever-growing number of new 
investors to fill the coffers. The reason they 
don’t work comes down to the cruel math 
of finding all those newbies - who, in a true 
pyramid or Ponzi setup, are the only source 
of income. 

Consider, for example, a pyramid game 
conceived by four guys we’ll call Moe, Curly, 
Larry, and Shemp. After investing $50 each 
up front, the men draw straws. Moe wins, 
and he’s placed on the top row of an imagi¬ 
nary pyramid, with Curly, Larry, and Shemp 
together on a three-man row underneath. 
According to the rules of their game, Moe, as 
king of the hill, can “cash out,” netting a 300 
percent profit. But is that fair to the other 
three? They think so, because they’re up next 

- all each one has to do is find three more 
investors to come in behind them and cough 
up $50 each. Then they’ll cash out, too. 

The problems start here. For these three 


guys to cash out, they’ll need a total of nine 
investors instead of just three. And for all 
of those nine investors to make it, 27 new 
players have to be found, whether they’re 
newcomers or recycled players who decide 
to start at the bottom and work up again. 
The numbers grow rapidly as the game 
proceeds - at the 13th round it encompasses 
1 million players, and the 20th round would 
require more than half the total population 
of the Earth. The result? Pain for the late¬ 
comers. Though some people do make 
money in pyramid schemes - the ones who 
get in early enough - others are left holding 
the bag when the grim reality of the num¬ 
bers kicks in. 

StockGeneration was more complicated 
than this, but the basic problem looked the 
same: If the game was financed solely by the 
contributions of players, it would eventually 
break down. SG’s proprietors acknowledged 
this possibility, saying that their game might 
look like a scam to the untrained eye. But 
they explained that away by borrowing a 
catchphrase from the new economy: The 
Net changes everything. Because the world’s 
online population - the source of SG’s 


player base and revenues - was growing 
almost exponentially, there would always be 
plenty of new players and cash coming in to 
the game. The company likened the process 
to “a mountain of money” on a card table 
surrounded by “thousands and thousands 
of players” who constantly throw new cash 
onto the heap. People could grab as much 
money as they wanted as often as they 
wanted, SG said, and the mountain would 
never diminish because of the perpetual 
expansion of the connected world. 

“See it for yourself: no ending in sight!” 
the SG site crowed. “We simply can’t man¬ 
age to keep up with the Internet.” 

Potvin seemed aware of the potential pit- 
fall when he touted StockGeneration, but he 
argued that somehow this game might be 
different. “I realize ... pyramids and Ponzi 
schemes collapse,” he wrote Wired in Janu¬ 
ary, in response to inquiries about Stock- 


Generation. “But this is no ‘ordinary’ pyra¬ 
mid. It’s more like a geodesic dome. 

“It’s the weirdest thing I’ve seen in a long 
time,” he added. But all the same, it seemed 
“rational” and “sane.” 

Weird was more like it. These days, Potvin 
has changed his tune, and now claims on 
his Web site that StockGeneration was 
indeed a scam. “It is now generally viewed 
as an elaborate hoax,” he writes. “ALL infor¬ 
mation on this web page is OBSOLETE. I 
have personally lost $3,000 and many play¬ 
ers have lost large amounts as well. SG 
breached many rules of their own making 
and will probably be sued and destroyed.” 

L ast January, even as Potvin was trying 
to explain StockGeneration’s strange 
allure, the operation was already sailing 
in choppy waters, with players grumbling 
about slower and slower payouts from 
the mother ship. SG pleaded that difficult 
circumstances - bank problems, Western 
Union problems, phone problems, computer- 
server problems, password-theft problems - 
made it impossible to serve player-investors 
more efficiently. In March, SG shut down 


for a week, explaining that it needed to 
install new servers and promising wondrous 
efficiency when it reopened. When the site 
came back to life on March 20, something 
had changed all right, but for the worse: 
Players discovered that SG had sharply 
reduced balances in most investor accounts 
and canceled all pending requests to with¬ 
draw funds. 

That was just a prelude. A few days later, 
on March 26, SG announced that its bank 
in Estonia had frozen its accounts, and so it 
was forced to suspend operations for a few 
more days. When the site reopened on April 
6, investors were informed that SG had 
instituted a “reverse stock split” of 10,000 to 
1 on some shares - Orwellian lingo meaning 
that if you owned $10,000 worth of fantasy 
stock, it was now worth $1. Other holdings 
were reduced by 90 to 99 percent. SG wrote 
that it was forced to take these measures 


StockGeneration's "mountain of money" would 
never diminish, its creators crowed, thanks to the 
perpetual expansion of the connected world. 
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"Nothing more than a classic pyramid scheme 

with high tech trappings/'said the SEC,"derived 
from investments by new or existing investors." 


due to player panic, the company having 
received “100,000 hysterical” emails about 
StockGeneration’s future in one weekend. 

The game went on, its operators seem¬ 
ingly unperturbed. Though SG had virtually 
wiped out accounts, it warmly invited 
all players back for another try while it 
solicited new players. The Web site’s Ideol¬ 
ogy section soothingly, if confusingly, said 
that SG was “a real island of financial sta¬ 
bility in our unstable world.... There can 


be no panic at SG, since one day of business 
is in no way different from another. So if 
there was no panic yesterday, it can’t hap¬ 
pen tomorrow. Because how is ‘SG yester¬ 
day’ different from ‘SG today’?” 

But in online player forums, rumors were 
circulating that US Securities and Exchange 
Commission investigators were looking into 
the game. That was confirmed in June, 
when the SEC - which regulates the legal 
buying and selling of stocks and monitors 


abusive practices - filed civil charges in US 
District Court in Boston, alleging fraud and 
violations of the federal Securities Act. The 
SEC called StockGeneration “nothing more 
than a classic pyramid scheme with high 
tech trappings, since the money needed to 
pay off existing investors [was] derived from 
investments by new or existing investors.” 

The agency, which subsequently won a 
preliminary injunction to halt SG’s alleged 
fraudulent practices, said it had received 70 
complaints from investors in 27 states and 
reckoned that millions of dollars were lost. 
SG’s purported boss, the agency said in 
court filings, was a precocious 23-year-old 
Russian woman, Oksana Pavluchenko. 

As Wired went to press, the SEC had per¬ 
suaded a federal judge to freeze $6.5 million 
in SG funds held in bank accounts in the 
US, Estonia, and other countries. According 
to SEC senior counsel Celia Moore, this 
action was the first step in a legal process 
that could take at least a year. “There’s a lot 
of fraud out there,” says Moore, “and a big 
part of the mission and mandate of the SEC 
is to find and shut down these kinds of secu- 
rities-related Ponzi schemes.” 

StockGeneration’s response to all these 
allegations? That’s hard to say: Wired 
requested interviews with SG officials more 
than a dozen times over the last six months 
and got no response. SG also disregarded 
an SEC demand that its representatives 
appear for a deposition in Boston in late 
June, though prospective lawyers for the 
company did file an emergency brief prior 
to the commission’s request for an injunc¬ 
tion, arguing that the court should free up 
StockGeneration’s assets to allow SG to 
pay for its defense. Judge Joseph L. Tauro 
denied the motion, but ruled that some of 
the money could be used if SG’s promoters 
could prove it wasn’t derived from the ille¬ 
gal activity alleged in the SEC suit. 

Instead of showing up to prove anything, 
StockGeneration’s creators posted a notice 
on their Web site claiming government 
harassment: “We have been denied the 
right not only to continue our operations, 
but to our own defence!! And more than 
our defence, the mere right to exist!” The 
statement concluded that the company was 
“seriously worried” about the SEC’s tactics. 

SG’s troubles don’t end there. After the 
SEC filed its civil complaint, the US Postal 
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Inspection Service enlisted the US office 
of Interpol - the international law enforce¬ 
ment agency based in Lyon, France - to 
make inquiries to Dominica about Stock- 
Generation, raising the specter of a criminal 
prosecution by the US Justice Department. 
USPIS public information officer Juliana 
Johnson confirmed that postal inspectors, 
charged with investigating federal mail 
fraud, have a “preliminary interest” in the 
matter, though not what she termed “an 
officially jacketed case.” Dominica’s govern¬ 
mental International Business Unit had also 
formed a committee to investigate SG. 

But by June Interpol offices in Roseau, 
Dominica, and several other capitals were 
already exchanging information on the 
people behind SG. Dispatches sent by 
Interpol Moscow - citing detailed evidence 
including specific bank accounts - painted a 
picture of an alleged criminal network con¬ 
necting the Caribbean to Dublin, Budapest, 
Moscow, and Kiev. Moscow authorities have 
alleged that Oksana Pavluchenko is the sis¬ 
ter-in-law of Sergei Mavrodi, a 45-year-old 
Russian who was charged with financial 
fraud in 1994 after the collapse of the so- 
called MMM pyramid, which sucked in as 
much as $1 billion from hundreds of thou¬ 
sands of Russian investors in the early 
1990s. The next year, he won a recently 
vacated Duma seat, campaigning on a plat¬ 
form of using parliamentary immunity to 
stay out of prison. (He also said he’d use 
his freedom to make good on MMM invest¬ 
ments.) In 1997, the Duma stripped Mavrodi 
of his seat so he could go on trial. But Mav¬ 
rodi, whose bodyguard force was reportedly 
made up of off-duty Russian army comman¬ 
dos, left Moscow before a trial could be con¬ 
vened. Russian authorities declared him a 
fugitive in 1998, and his whereabouts are 
unknown. Interpol Moscow dispatches, not¬ 
ing similarities between StockGeneration 
and MMM, have alleged that Mavrodi may 
in fact be the mastermind behind SG. 

s the astonishing allegations against 
SG play out, what’s equally weird is the 
hold the game still has on people, many of 
whom - including some who claim they 
lost upwards of $50,000 - want the virtual 
market to keep going. 

The reasoning varies, but the most com¬ 
mon refrain from the pro-SG camp is that 


the government should butt out and let peo¬ 
ple take their own risks. The main gathering 
place for SG players is a Delphi.com discus¬ 
sion area called the StockGeneration Group, 
which contains a bulletin board known as 
the Happy Campground. In a posting typical 
of several others, a man from Phoenix call¬ 
ing himself Vegas jay complained that the 
government had no right to lower the boom: 
“Even though I am still down about $997, 
the idea of the SEC imposing its extra-legal 
will on other countries dependent on US 
funds (raised from we the people) makes me 
consider becoming an expat. This kind of 
abuse is much worse than what even the 
most disgruntled players have accused SG” 
of committing. 

“Gives me the visions of Nazi Germany in 
Cyberspace,” responded Johnh62, another 
forum member. 

Karen, an Australian who served as a 
Delphi moderator, had this to say: “While 
I can understand the disappointment of 
many with past events related to SG, I can 
find no joy in something that involves inter¬ 


ference by any of the Alphabet agencies 
in the free choice of the citizens of any 
country. To champion the cause of such is 
merely an open invitation to further and 
continued interference by these Govern¬ 
ment-legitimized criminals.” 

Why did the promise of huge returns over 
a short time, based on a mechanism that 
even the sawiest players probably didn’t 
understand, excite such loyalty? To under¬ 
stand that, it’s necessary to delve into the 
history, structure, and sociology of the game. 
The first record of SG’s existence dates back 
to September 1997, when a Web development 
shop in Budapest called Valver Kft. registered 
the domain name stockgeneration.com. 
Hungarian corporate registration records 
say Valver is owned by V. V. Kopchenov of 
Moscow. An Interpol Moscow dispatch 
identified Valeriy Valentinovich Kopchenov, 
41, as a Mavrodi associate who helped run 
the MMM empire. Moscow authorities fur¬ 
ther allege that SG was transferring funds to 


Valver’s account in the Hungarian Foreign 
Trade Bank in Budapest. 

But before that happened, the game had 
to find a home. Julius Timothy, Dominica’s 
former finance minister, says SG’s presence 
in the country also dates back to late 1997, 
when SG representatives approached the 
Domini Corporation, a business develop¬ 
ment firm in the Dominican capital, Roseau, 
and asked for help setting up shop on the 
island. (Domini representatives declined 
requests to talk about SG.) In November 
1997, Dominica - an increasingly popular 
offshore tax and online gambling haven - 
granted the firm an online gaming license. 
In January 1998, StockGeneration went live. 

According to documents SG filed with the 
finance ministry’s International Business 
Unit, the mysterious Pavluchenko had man¬ 
aged a Moscow bank and a foreign-trade 
firm before she launched SG. Interpol 
Moscow said Pavluchenko was also listed 
as director of a Dublin firm called SVOK 
Ltd., which Russian investigators said was 
set up to make tax and license payments to 


Dominica, pay winnings to lucky players, 
and funnel funds to Valver. Over time, Julius 
Timothy came to suspect that Pavluchenko 
simply didn’t exist and that SG was being 
run by someone else. Unaware of Mavrodi’s 
existence, he thought it might be the man 
who served as its chief operative in Roseau, 
an Irishman in his mid-30s who goes by the 
name Sean Murphy. 

Little is known of Murphy - who repeat¬ 
edly refused to answer questions for this 
story - including whether “Sean Murphy” is 
itself an alias. Murphy dealt with players 
under the aliases “Leo” or “Leo Blackheart,” 
and by his own account, in an April email 
sent to a player and sometime SG helper 
named Mike Heffernan, spends a lot of time 
in Eastern Europe. Dominica officials say 
that several other foreign nationals worked 
in the Roseau office, including Irishman 
Adam Byrne (known to players by the 
names “Ivor Davies” and “Adam Davies”) 
and two Hungarians, Gyula Goy and Viktoria 



Who's behind it all? Interpol Moscow suggests 
Sergei Mavrodi, a Russian fugitive indicted in 
a billion-dollar scam, may be SG's mastermind. 
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Early enthusiast Linda Wesseler opened a $10,000 account for her husband, Mike; the money was almost entirely lost in the April 6 meltdown. 


Istvanko. A former employee, who spoke on 
condition of anonymity, says that Murphy 
and Byrne maintained residences in 
Budapest. 

All this was invisible to players, of course. 
What they found at stockgeneration.com was 
a crudely laid-out invitation to buy shares 
in a virtual stock market, accompanied by a 


no-brainer proposition: “Would you like to 
double your money every month?” 

The site was larded with information: 
basic and complete rules, write-ups on the 
game’s structure and ideology, a huge FAQ, 
advice on which shares to buy, a list of past 
winners (example: “James” of “Forktown, 
USA,” who was said to have won more than 
$1 million), GIFs of winners’ checks and 


bank transfers, and quotes of both present 
and future share prices. 

Written in baffling, oddball prose, SG’s 
Web site attempted to explain how it could 
funnel ordinary cash into its system of 
shares and pay profits. The site daringly 
suggested that, yes, the operation looked 
like a “typical pyramid,” but said the simi¬ 


larities were “purely superficial. A whale 
might look like a fish, but there are millions 
of years of evolution between the two.... 
Attempts to analyze the statics of the system, 
i.e. specify the expected size of future pay¬ 
ments, the number of players and so on, 
and produce any kind of forecasts on this 
basis is totally pointless.... The system 
exists only in its dynamics, and the rules 


governing stability are totally different here. 
It is like a bicycle: unstable statically, but 
fit to ride on. Just do not stop.” 

S G’s most interesting move was to posi¬ 
tion itself as a kind of casino. Dominica’s 
desultory oversight process meant SG’s 
operators had no problem getting a gaming 
license. The permit allowed SG to claim that 
its game was government-approved. More 
important, playing the role of casino opera¬ 
tor allowed SG to plausibly explain away 
player problems as the natural outcome of 
gambling. 

“To accuse a gambling game of effecting 
payments to some players at the expense 
of others,” SG’s Structure section read, “is 
the same as accusing butter of being oily or 
water of being wet. In any game one always 
wins at the expense of others? 

But SG was characteristically murky on 
the question of risk. It conceded that it 
needed to expand the player pool to pay 
profits: “New players: that is the only source 


How the money machine works is a "pointless" 
question, the site insists."lt's like a bicycle: unstable 
statically, but fit to ride on Just do not stop." 
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of all financial income to any game. It does 
not and cannot have other sources of in¬ 
come.” But in the next breath SG contra¬ 
dicted that notion, nonsensically: “Even if 
the influx of new players stops fully at some 
point, it will by no means mean the end of 
the game. It is a constant process in which 
every player continuously takes part. He/ 
She either makes new bids or withdraws 
part of his/her money, or makes a bid again. 
And so it is constantly. The stop in the in¬ 
flux of new players will simply mean a 


relative stabilization of the height of the 
mountain [of cash]. And that is all.” 

People got their chance to grab cash from 
the mountain by opening an account or 
filling out a StockGeneration survey, a task 
rewarded with $50 to spend on shares. Play¬ 
ers were invited to buy new shares with 
cash, check, credit card, money order, or 
Western Union wire. The company asked 
for bank transfers to be sent to accounts 
that peregrinated over time from Latvia 
to Cyprus to Estonia. 

Once players’ deposits were credited to 
their accounts, the game consisted of buying 
and trading shares in one of the 11 fantasy 
companies whose prices were set by SG. 

On the Web site, SG officials vaguely said 
they made the game work through skillful 
manipulation of prices in the shares - a 
cagey way of saying they could do whatever 
they wanted. Players’ portfolios appreciated, 
and they “won” by withdrawing a portion 
of their holdings - the goal being to take 
out more than they put in. 

The fictional firms were divided into 
three categories. The “ordinary companies” 
(numbers 1 through 8, with names like Bub¬ 
ble Juice and Big Foot Sportswear) were 
those whose prices, StockGeneration said, 
could “change chaotically ... almost like in 
a real stock exchange.” Company 9 (Golden 
Nuggets) was called “the privileged com¬ 
pany,” with its guaranteed growth rate of 10 
percent a month. Last were two “high-profit 
and high-risk companies,” 10 (MegaBite) 
and 11 (Fountain of Youth), whose share 


values appreciated from 50 percent to 100 
percent a month but could also plunge 50 
percent in a hurry. SG called Company 9 
the privileged company because it claimed 
that “a huge reserve” backed its shares to 
guard against wicked drops. To reinforce 
the notion that companies 9,10, and 11 were 
all good bets, SG posted not only current 
prices, but also set share values for each 
revaluation in the coming month. 

The risk came in two forms. First, Stock- 
Generation warned that imbalances in buy¬ 


ing and selling could send some shares 
plunging in value - much like in a legiti¬ 
mate stock exchange. But the plunges would 
never be too drastic. (“There are no disas¬ 
ters, no catastrophes here,” the game’s Ide¬ 
ology section proclaimed.) The second risk 
involved SG’s right to invoke “Rule 13,” 
allowing it - without permission or explana¬ 
tion - to liquidate players’ company 10 and 
11 shares (and huge gains) and reassign 
their original deposits to the lucrative but 
slower-growth Company 9. 

On the whole, then, the arrangement 
looked pretty shaky: StockGeneration’s own¬ 
ers were a mystery, the servers were located 
on a faraway island, and players ultimately 
had no control over their money after they 
mailed or wired it to distant banks. 

So why jump in? Possibly, many of the 
early players did so because they recognized 
the game for what the SEC now says it was, 
and figured they’d get in and out in a hurry. 
“It sounded like a pyramid,” says David 
Hayes, a Pittsburgh condominium manager 
who sent a $4,000 deposit to StockGenera¬ 
tion on July 17,1999, and got back $8,000 
by mid-October. 

Early on, as word of big payouts spread 
on bulletin boards, SG’s growth accelerated. 
Roughly 400 players had jumped in by No¬ 
vember 1998,10 months after play started. 

A typical newcomer from that period was 
Heffernan, a former commercial airline 
pilot who lives in the low desert near Indio, 
California. He sent in $800 in December 
1998. Then he, like the few hundred other 


SG players who’d signed up at the end of 

1998, watched his portfolio multiply - 
Heffernan claims he eventually took out 
roughly $50,000, and that friends saw 
his winnings and wanted in, too. 

According to calculations by veteran play¬ 
ers, as of April 1999, some 3,000 accounts 
had been opened; by August, 25,000; by the 
end of November, 90,000. Most of those 
sending money to SG were from the United 
States, but there were sizable contingents 
from Canada, Australia, the United King¬ 
dom, Scandinavia, Russia, and the Baltics. 
SG’s rather homely Web site evolved over a 
few months into a worldwide phenomenon. 
According to players who examined SG’s 
registration numbers, by May 1999, as many 
as 275,000 accounts may have been opened. 

Sometimes the returns were indeed 
impressive. Paul Davis, the SG forum 
founder who runs a small telecom services 
firm in Anchorage, Alaska, says he received 
a total of $41,000 in six withdrawals after a 
single deposit of $1,700 made in February 

1999. Another player, a former IT company 
executive who lives near Chicago, says he 
put in $80,000 in January 1999 and with¬ 
drew more than $200,000 in just over a 
year. Part of his success came from referring 
others - he brought in 78 players by this 
March. SG offered a series of rewards, 
including referral bonuses that were espe¬ 
cially attractive. If you got a friend to play, 
you’d be credited at least 20 to 30 percent of 
whatever they deposited. 

T hrough the fall of 1999, the Happy Camp¬ 
ground forum was populated by players 
praising the Lord and StockGeneration. 

“SG is better than Vegas!” a player named 
Shirley exulted in December, immediately 
after she claimed FedEx dropped off a 
StockGeneration check for $8,300. “Thanks 
SG for a wonderful Christmas present. It 
took seven weeks but it was well worth the 
wait. I sent them back some more money to 
add to my generous account and am willing 
to play some more.” 

As the throngs grew, though, the game 
started to experience problems. What the 
players saw was an increasing delay in pay¬ 
outs. Payment requests that had usually been 
met within a week or two in early 1999 were 
taking three or four weeks by the end of the 
summer and nine weeks or longer by late 


Some players recognized SG for what the SEC 
says it was, and figured to get in and out fast. "It 
sounded like a pyramid," says one winning player. 
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fall. Heffernan, who eventually worked for 
SG from his home in California under the 
alias “Jack” - answering players’ online ques¬ 
tions about their accounts on the official SG 
site - says that behind the scenes the game 
was experiencing a series of crises. 

According to Heffernan, SG employees 
said that one bank after another was over¬ 
whelmed by the level of activity that Stock- 
Generation’s accounts involved - a growing 
stream of small deposits and payouts. Then 
the Rietumu Bank in Riga, Latvia, froze SG’s 
accounts, which Heffernan was told by SG 
contained more than $20 million. SG briefly 
maintained an account in late 1999 and 
early 2000 with the Alpha Bank in Limassol, 
Cyprus. In January, however, SG announced 
the accounts were being moved again, this 
time to Eesti Uhispank, the Union Bank 
of Estonia, in Tallinn. The bank troubles 
meant SG had to find some way to convert 
hundreds of incoming checks into cash. 

At one point late in the summer of 1999, 
according to Heffernan, one SG employee 
was “trooping around Europe with literally 
half a million dollars’ worth of checks in a 
suitcase trying to cash them.” 

While SG was having problems with 
its European banks, Heffernan says, he 
arranged an introduction between SG and 
Paul Jones, the president and CEO of Banc 
Caribe, an institution in Dominica that han¬ 
dles Internet casinos as well as individual 
offshore accounts. Heffernan, who says 
he’s involved in various offshore trust enter¬ 
prises, notes that Jones “felt nervous” doing 
business with SG. Heffernan says he helped 
calm Jones’ fears, at one point participating 
in a three-way phone call with Jones and 
an SG employee that led to Banc Caribe 
opening an account last fall for SG. 

It was only a couple of months, Heffernan 
says, before problems arose with Banc 
Caribe. Partly because SG was inundated 
with small checks and had been slow to 
process them - many had spent time aging 
in the SG employee’s suitcase - “a lot of the 
financial instruments SG was depositing 
were stale or just no good.” Citing confiden¬ 
tiality rules, Jones has declined comment on 
whether SG was a client. As for Heffernan’s 
version, Jones confusingly says that “not 
much” of it is true, yet that it represents 
“a valid perception” on Heffernan’s part. 

Meanwhile, StockGeneration’s claims had 


briefly caught the eye of a few journalists, 
whose short reports of Dominican officials’ 
interest in SG sparked a wave of worry 
among the players. To stem an expected 
panic, SG invoked Rule 13 - which allowed 
the company to shift players’ high-return 
shares of companies 10 and 11 into the 
much slower growing Company 9 - against 
anyone who was “abusing the system” by 
not referring enough players. 

More problems were just over the hori¬ 
zon. On January 26, SG told players that 
because of delays caused by Western Union 
- the delays were all SG’s, Western Union 
officials say - it would no longer accept 
deposits made through the wire transfer 
company. On the 29th, SG announced: 

“[W]e are involved in a full reorganization 
of all our services” - which meant changing 
banks and upgrading computer services. A 
“Dear Players!” missive on February 8 told 
players to stop physically visiting the SG 
offices in Dominica. 

Strangely, none of this dampened player 
enthusiasm - newcomers were arriving at a 
faster pace than ever. But older players were 
not only beginning to wonder why with¬ 


drawals were taking so long - by March, 
some had been waiting six months or more 
- but also why it was so difficult to get SG 
to answer any questions. Getting a live SG 
employee on the phone became cause for a 
celebratory post on the Happy Campground. 
The game’s staunchest supporters, who 
often derided most complaints as whin¬ 
ing, explained that SG’s employees were 
simply stretched too thin to deliver decent 
customer service. That was probably true - 
Julius Timothy believes StockGeneration 
employed a maximum of 25 to 30 people. 

As the game grew, Heffernan and others 
who worked with the staff said a blizzard 
of paperwork overwhelmed the employees. 

On March 13, as complaints increased 
that players were now having a hard time 
simply logging onto the StockGeneration 
site, SG announced that the game would 
shut down for a week to install new servers. 


When the site came up a week later, every¬ 
one with shares in the high-return stocks, 
companies 10 and 11, had been Rule 13’ed 
and their original deposits reassigned to 
Company 9. That move angered the many 
players who felt SG was pushing them 
back to square one. More upsetting^vas 
the announcement that all previous with¬ 
drawal requests were canceled. 

P lenty of players were angry by March, 
but others were working hard to keep 
people from taking their money out of the 
game. Prominent among the die-hards was 
Maggie Helms. 

Helms lives in a small town in Georgia, 
where she makes a hobby of selling antique 
illustrations and bookplates, mostly of dogs, 
on eBay. She says she came out ahead with 
SG, but not by a huge amount - she and her 
husband put in $3,700 in several install¬ 
ments beginning last August and took out 
two withdrawals totaling $6,144. But as the 
game unraveled she was a constant pres¬ 
ence on the forums, urging people to hang 
in there. “I believe it was Henry Ford who 
said, Tf you believe you can, or if you 


believe you can’t, you’re right,’ ” she says. 
Last year, she was invited by another player 
to be a discussion leader on the Delphi SG 
bulletin board, and soon she was online at 
all hours of the day trying to answer ques¬ 
tions that usually centered on how the game 
worked and how payment difficulties could 
be resolved. 

One of her goals, she says, was to offer 
quick answers to basic questions in order to 
thwart “the cynical hostility of those whose 
goal is to disrupt rather than to help.” She 
says most of the dissension in the forum - 
angry threats over late payments - involved 
players who “deposited] money that they 
would not ordinarily gamble with, and as 
a result they get all worked up when the 
slightest delay occurs.” 

Helms now concedes that SG was guilty 
of “a great deal of inefficiency, error, and 
neglect.” But most players’ problems, she 


Staunch supporters dismissed complaints out 
of hand as "the cynical hostility of those whose 
deep goal is to disrupt rather than to help." 
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adds, were self-inflicted. “In almost every 
single major case of delay, there has been 
evidence of error in procedure on the part 
of the player.” Poor attitude hurt too. “Many 
players say that they have never gotten any 
response from SG at all. I believe that’s 
what they expected, and therefore that was 
the result.” 

Helms was what SG’s creators called a 
“good player.” Another was Linda Wesseler. 
The publisher of a small bimonthly maga¬ 
zine aimed at architects and builders in the 
Cincinnati area, Wesseler would altruisti¬ 
cally play companies 1-8, the poor perform¬ 
ers, for the “good of the game.” She sent in 
$1,000 in the summer of 1999 and withdrew 
$1,200 in December. Meanwhile, the gains 
in her virtual account prompted her to take 
a real plunge, and she opened an account 
for $10,000 in her husband’s name - that 
way, her account would be credited with a 
referral bonus of $3,000. She opened two 
gift accounts for her sisters and sent in $100 
for each. Then she took half the $1,200 SG 
sent her and redeposited it. “My husband 
asked me why I did that,” she says. “It’s hard 
to explain the motivation, but you want to 
have the appearance of being a good player. 
What you’re doing is keeping some cash 


flow of real money going into the game.” 

Having adhered to the unwritten SG code 
of behavior and having held a check in her 
hands, Wesseler wasn’t expecting any trou¬ 
ble when she decided to withdraw $1,987 
from her account last December and a little 
under $10,000 from her husband’s account 
in January. SG acknowledged the withdrawal 
requests, but no money showed up. Wes¬ 


seler, like most who tried to call SG’s office 
in Dominica, found it impossible to get 
through. Her emails about the payment 
went unanswered through January, Febru¬ 
ary, and into March. SG finally replied by 
telling her, effectively, to suck it up. 

Not everybody stayed calm. In late March, 
after the Rule 13 revaluation of accounts, a 
player appeared in the SG forum on Delphi 
to announce that she had talked about her 
StockGeneration experiences with an SEC 
staff member in Boston named Celia Moore. 
Over the next several weeks, other players 


began talking about Moore. Two said they 
had been notified by their ISPs that the SEC 
had subpoenaed information about their 
accounts. 

Then came April 6. Good news: SG 
reopened and told players that its lawyers 
had gotten the Estonians to unfreeze its 
accounts. Bad news: Because of the player 
panic, SG was forced to drastically reduce 


accounts - even cash balances - by 90 to 
99.99 percent. “We regret what has hap¬ 
pened,” SG’s message said. But there was a 
silver lining: “It is not actually going to be 
so very hard for you to compensate your¬ 
selves in our game for such losses.” All play¬ 
ers had to do was stick with the game. 

Overnight, hundreds of SG players who 
had resisted suggestions to complain to the 
authorities were on the phone to officials in 
Dominica and at the SEC. Others formed an 
Anti-SG forum on Delphi to vent their rage 
and organize a response. 


$100, $500, $3,000, $11,000, $50,000 losses. "You, 
SG, stole my father's money," a player wrote."This 
man is 86 years old, and dying. God forgive you!!!" 
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For the first time, hundreds of players 
who had never gotten a dime back from 
their deposits popped up to reveal the 
extent of what they claimed were their 
losses - $100, $500, $3,000, $11,000, 
$50,000. One member posted a $40,000 
reward for information leading to the true 
identity of the people running SG. A mem¬ 
ber from the Netherlands suggested that 
angry players charter a plane to Dominica 
to get their money back and bring the SG 
miscreants to justice. “I just want to say 
that you, SG, stole my father’s money,” one 
person wrote. “This man is 86 years old, 
and dying ... has about 6 months to live. 
God forgive you!!!” 

A few days after the April 6 meltdown, 
there was this singular concession: Deposits 
made in late March, after the company 
announced a six-week moratorium on 
devaluing the high-return stocks, would be 
restored. Within a few weeks, Wesseler and 
some others who had waited months in vain 
for SG to honor their withdrawal requests 
got a surprise in the mail: Checks that cov¬ 
ered about 10 percent of the amount they 
had sent into the game. But Wesseler, who 
had sunk nearly $10,800, says she wasn’t 
(and still isn’t) satisfied with the $1,087 
StockGeneration coughed up six months 
after she asked for a $10,000 payout. 

S urprisingly, the events of April 6 didn’t 
finish off SG. On April 12, the game 
announced that it would accelerate the 
growth of companies 10 and 11. In other 
words, the pennies that were left in 
accounts would once again start to grow. SG 
promised to make payments within five days 
of withdrawal requests. SG’s online forums 
began to come back to life, with players 
announcing the arrival of payout checks and 
new investors asking for advice on strategy. 

Then, in May and June, the company 
went on the offensive. It expelled half a 
dozen of its harshest online critics “for 
breaking the rules,” although the only 
abuses it listed were comments from the 
Delphi forum calling SG a scam. To make 
sure that the online buzz about SG would 
be positive, it told players that to remain in 
good standing they would be required to 
post details of their payments when they 
received them. Conversely, SG posted details 
about how much money the turncoats had 


put into the game and how much they had 
taken out. The smallest profit listed was 80 
percent - a $27,976.07 return on $15,350 
invested - and the largest was about 6,200 
percent - $1,000 plunked down by Frederick 
Mann, who maintains a site that promoted 
SG and tracks more than 20 other high-yield 
income “opportunities.” According to SG, 
Mann’s payouts totaled $63,519.74. (He 
confirms he made a bundle, but claims it 
was $35,000 more than SG reports.) 

Two of Mike Heffernan’s acquaintances, 


people he’d referred to the game, were 
among those whose accounts were reduced. 
One had put in $15,000, and the virtual 
account had stood at $46,000 after the 
March Rule 13 episode; the other had sent 
in $10,000, which had grown to $25,000. 
After the April events, their accounts stood 
at $2,600 and $1,500 respectively. Problem 
was, Heffernan wrote Sean Murphy, these 
weren’t people who would be content to 
verbalize their distress about the loss. 

“I’m serious when I tell you, these men are 
nothing to fuck with,” Heffernan told Mur¬ 
phy, pleading with him to pay them back. 
Referring to a relative of one of his acquain¬ 
tances, he said, “When he’s done with me, 
he’ll head for you. The planet isn’t big 
enough for you to get away.” 

Murphy wasn’t cowed. “I do feel sorry” 
for your friends, he replied by email. “They 
put real money on the line. They weren’t so 
lucky, but their losses financed your gains.” 

He advised Heffernan’s friends that “if 
you’re looking for a lying, manipulating 
bastard to take out your anger on, Heffer¬ 
nan fits the bill.” 

SG, in its on-site messages to players, 
noted somewhat irritably that losers were 
disappointed that their holdings, both 
real deposits and virtual accruals, had 
vanished. “To be honest, we are beginning 
to get pretty bored when reading all these 
poignant stories,” an SG FAQ posting read, 
“and about the poor, naive players who 
put their trust in us.” 

SG offered succinct advice showing that 


whatever caution the owners had exercised 
in positioning the operation as a game of 
chance - as gambling rather than invest¬ 
ment - had been thrown to the wind: 
“Invest money! Invest money!! Invest 
money!!!” the site screamed. 

The company addressed one other piece 
of business. It blasted several new opera¬ 
tions that appeared to be patterned on SG 
and had attracted some of the game’s vet¬ 
eran players. In addition to raising doubts 
about the financial soundness of its com¬ 


petitors, SG noted that they lacked gaming 
licenses and were thus illegal. These state¬ 
ments prompted complaints from players 
that SG was “immoral” and trying to sow 
panic among its rivals. Those accusations 
in turn provoked an exclamatory blast of 
what reads like perfect frankness. 

“As for immorality, what a vague concept. 

... We would like to remind you that we 
never really promised to be highly moral. 

We only promised to pay you a profit of 
100 percent a month. We have kept our 
promise. Nothing more than that.” 

F or all the electronic outrage, only one 
player out of dozens interviewed for 
this story is actually taking direct action 
against StockGeneration. Kelley Callanan, of 
Piedmont, South Dakota, says he had saved 
tens of thousands of dollars during several 
seasons working on Alaskan fishing boats. 
That emboldened him last September to 
put a total of $55,000 into two SG accounts 
opened in the names of cousins. His timing, 
as we now know, coincided with the begin¬ 
ning of SG’s serious problems in replying to 
withdrawal requests. On April 6, SG obliter¬ 
ated Callanan’s virtual accruals, along with 
all but $7,000 of the cash he had put in. A 
devout Christian, Callanan prayed over his 
losses for several weeks. Then he hired an 
attorney in Dominica, Gerald Burton, who 
has prepared a court filing demanding that 
SG pay the Callanan family $123,000 - the 
stated value of the accounts before the 
April wipeout. 


"We are beginning to get pretty bored with these 
poignant stories/' said a recent SG posting,"about 
the poor, naive players who put their trust in us." 
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WE CONSIDERED POINTING OUT THAT PEOPLE ARE SPENDING MORE 
TIME IN CHAT ROOMS THAN IN BEDROOMS, BUT WE DECIDED TO REMAIN 

CLOTHES MINDED 

-KENNETH COLE 
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THE CAT IS ALMOST OUT OF THE BAG... 


Starting in the October 2000 issue, WIRED will 
introduce the DigitalConvergence ^ueiCAT™. This 
revolutionary new technology makes the printed 
page interact instantly with the Internet. 


Look out for your personal :Cue:CAT 

being mailed 

to you soon! 


Step 1. WIRED will mail you a :Cue:CAT this 
September (pictured above). 


Step 2. You will download and install the free 
DigitalConvergence software. 

Step 3. WIRED editorial and ads will feature cues 
(see below) printed within the page. 


Step 4. When you swipe the cues with the 
:Cue:CAT you will be instantly brought to 
featured web sites. 


Explore the future with us. 

Look for more information in the 
October issue of WIRED. 
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But for every Kelley Callanan, there 
are scores of Russ Edwardses out there. 
Edwards is a marketing consultant who says 
he makes a substantial part of his living by 
sitting in front of a PC in his Miami home 
all day and playing roulette at an online 
casino. “People say, ‘Play the stock market,’ 
but that’s not a quick enough return for me. 

I can make $1,000 a day doing this, even 
though I absolutely hate it.” Edwards says 
he’s “down” $50,000 to StockGeneration, but 
he’s not hiring an attorney to get it back. 

Edwards posted frequently on the Delphi 
forum; his ruminations could go on for 
thousands of words. The impression he gave 
was of someone working overtime to ratio¬ 
nalize SG’s detonation of his holdings. 

“Well, look, I’m out $50,000 and I’m 
unhappy about that. But everything they 
did, they did within their own rules,” he 
said in a phone interview in April. In a later 
conversation, he made his point by referring 
to SG Rule 10, which said that the game’s 
rules were subject to change “as necessary.” 
Any responsible adult, Edwards argued, 
would understand that this allowed SG’s 
owners to do as they pleased - that was 


the gamble players took with SG. He also 
made allowances for a difference in values 
between the owners and players: “I think 
when people say they cheated, it’s because 
of their preconceived Western notions of 
what cheating is. I’m not an SG booster, but 
these people came from Russia and they 
have a completely different idea about that.” 

He viewed the SEC’s intervention as 
unwarranted intrusion, as “taking money 
out of my pocket” by threatening to shut 
down SG. Even so, he said he could see a 
silver lining. If SG beat the SEC in court, he 
figured, the game would have an unbeatable 
seal of approval and would be more popular 
than ever. 

Even if the SEC wins, myriad quick-cash, 
big-return programs are springing up on 
the Net. “Look, we don’t want to waste your 
time ... or ours,” one pitch starts. “You 
must be determined to earn a bare mini¬ 
mum of $10,000 in the next 30-45 days and 
to develop over 1 Million Dollars Cash in 

the next 24-36 months_Retirement in 3-5 

years.” More than a hundred such programs 
- whose mechanisms will be revealed sim¬ 
ply by emailing for details, and which often 


involve recruiting hundreds or thousands of 
people into multilevel marketing schemes - 
are promoted every day on the SG forum’s 
Huckster’s Heaven list. 

Many members of the SG forum list their 
involvement with other high-yield income 
programs. Maggie Helms, for instance, is 
playing eMutualFun (EMF for short), a 
game that calls itself “a ‘virtual stock mar¬ 
ket’ where players buy and sell shares in an 
imaginary company,” with share values 
changing “according to a formula that takes 
into account the amount of trading activity.” 

Is it legit? Neither the SEC nor postal 
inspectors have heard of it; there is no sug¬ 
gestion of any wrongdoing. Helms is happy 
to find out on her own, regardless of risk. 

“It is well managed, and I think the game 
has a chance to be a good one,” she wrote 
about EMF after StockGeneration’s April 
blowup. “Quite frankly, I see none of this as 
being nearly as ludicrous as investing in 
Beanie Babies and Pokemon. Now that’s a 
curiosity for sure.” 


Dan Brekke (brekke@well.com) wrote about 
space exploration in Wired 8.01. 
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Operating your business more efficiently is 
now easier than ever. Buy a fraction of a King 
Air B200, a Beechjet 400A or a Hawker 800XP, 
and have the ability to fly in all three. You'll 
have the flexibility you need to use the most 
efficient aircraft for every mission, at a price you 
can afford. All from the company that builds the 
airplanes and backs the program - Raytheon 
Aircraft Company. 888-824-6359 or 
www.RaytheonTravelAir.com 


What you get 


From the world's leading business 
aircraft manufacturer. 


Raytheon Travel Air is a Raytheon Aircraft company. 
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Brattitude Adjustment 

Razorfish made a name and a mint dealing digital edge to corporate America. 
Now comes the hard part: Can the "it" boys of Web integration deliver IT? 

By Warren St.John 


J eff Dachis and Craig Kanarick were supposed to be 
unflappable. There were ... stories. 

Once, for example, Kanarick showed up with blue hair, 
a blue suit, and an orange shirt to speak to a gathering of 
executives about digital integration. Some square asked him 
if he wore the getup when he pitched to corporate clients. 
“Sure,” Kanarick said. 

“Well, how do you get them to take you seriously?” the 


square asked. 

“I open my mouth,” Kanarick told him. 

Another time, a New York Times reporter asked Dachis what 
it felt like to be part of Silicon Alley’s growing subculture of 
post-IPO Internet millionaires. 

“I don’t want to be lumped in with the hucksters of the world,” 
he said, “because we have the real deal. I feel completely and 
utterly entitled to whatever success comes our way. Not every- 
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VISIT BEST4X4.LANDROVER.COM OR CALL 1-800-FINE4WD. 

Tread lightly! Drive responsibly off-road. ©2000 Land Rover North America, Inc. Always use your seat belts. SRS/airbags alone do not provide sufficient protection. The starting MSRP 
?ry Series II SD is $33,975. MSRP of model shown is $36,725 and includes leather package. The starting MSRP of a 2000 Range Rover 4.0 SE is $59,625. Model shown is a Range F 
SRP of $67,925. Both MSRPs include $625 destination Charge and exclude taxes, title, license and options. Actual price depends on retailer and is subject to change. See retailer for 


This is an invitation to a dream fulfilled. Fifty years ago, we 
dreamt of creating the most capable 4x4s in the world. Today, 
Land Rovers have mastered seven continents and are 
sold in over 120 countries.To discover how a once small 


company became the planets 4x4 authority, visit your nearest 
Land Rover Centre. All the proof you'll need starts at $33,975. 
Because were always happy to welcome new dreamers 
into the fold. Come see what a Land Rover is made of. 
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body’s good, not everybody has the winning 
idea, not every idea deserves to be funded or 
to be public. I’m sorry, but there are sheep 
and there are shepherds, and I fancy myself 
to be the latter.” 

This is what the cofounders of Razorfish 
are known for. Hardly a press item goes by 
that doesn’t call them “arrogant,” “cocky,” 
“egotistical,” or “flamboyant,” which they in 
turn read as “self-assured,” “highly focused,” 
“daring,” or “smartly dressed.” The two 
started their company in 1995 in Dachis’ 

East Village apartment and built it into a 
$2 billion public corporation with 1,800 
employees in 13 cities - places like Stock¬ 
holm, Helsinki, London, Los Angeles, and 
Hamburg. They’re Manhattan’s original New 
Media Peacocks. They hang out with Court¬ 
ney (Love), Leo (DiCaprio), and Michael 
(Stipe). They have their own nightclub on 
the Lower East Side - the Slipper Room - 
where they sometimes Hugh Hefner the 
evenings away, watching cabarets with 
dwarves and nearly naked dancers, and 
drinking cocktails named after themselves - 
the Dachismo (three airline bottles of vodka, 
with tonic) and the Craigar (aka a Bloody 
Mary). They drive fancy cars (Kanarick, a 
1965 Corvette convertible) and motorcycles 
(Dachis, a Harley Davidson 883 Sportster 
and a Ducati Monster 900SEI). Kanarick is 
building an apartment in SoHo (featured in 
Marie Clairel) that has seven shades of red 
in the den and more shades of green in the 
bedroom than you can count. This is what 
people are talking about when they bring up 
the “Razorfish myth” - the big hurricane of 
color, wit, money, ego, and fun that seems 
to spin out of Dachis and Kanarick’s lives. 

So in February, when CBS’ 60 Minutes II 
decided to do a segment on Silicon Alley and 
the wave of young Internet gazillionaires it 
had produced, Dachis and Kanarick were 
obvious choices. At the time, both were 33, 
and worth about $250 million each. (Nasdaq’s 
spring correction more than halved that fig¬ 
ure.) Anyone with a modicum of public-rela¬ 
tions experience could see the peril in a 60 
Minutes appearance, but Dachis and Kanarick 
couldn’t resist. What question could an old 
media codger possibly ask that they couldn’t 
effortlessly manhandle for the folks at home? 

The segment began innocuously enough - 
“They call themselves The dotcom kids.’ 
They’re cool, they’re hip ... and their motto 


is Don’t invest in anyone over thirty” - and 
immediately cut to Razorfish’s downtown 
offices. There, silver-haired CBS correspon¬ 
dent Bob Simon, perfectly coiffed and wear¬ 
ing a suit of A1 Gore earth tones, stood with 
Dachis and Kanarick. Dachis had a kind of 
mod Reservoir Dogs thing going - black suit, 
black tie, white shirt - while Kanarick 
looked more like an off-duty underwear 
model in his purple suit and yellow shirt, 
its collar pulled out and stretched across the 
suit’s lapels, Travolta-like. He had a short 
nest of hair precisely moussed by some hun¬ 
dred-fingered stylist to approximate bed 
head. Their attire seemed perfectly chosen to 
make those who didn’t “get it” feel more anx¬ 
ious about not getting it. Dachis was intro¬ 
duced to the country as Razorfish’s CEO, 
Kanarick as the company’s chief scientist. 

Simon praised Razorfish as “one of the 
most successful companies on the Web,” but 
then his tone abruptly changed. 


“Successful at what?” he asked. “ Good 
question” 

The camera was now on Dachis. 

“We’ve asked our clients to recontextualize 
their business,” Dachis managed. “We’ve re- 
... recontextualized what it is to be a busi¬ 
ness-services ... and that’ll continually ...” 

Simon’s face went blank. It wasn’t the 
look of helpless confusion millions of Amer¬ 
icans were experiencing as Dachis stuttered 
at them through their TV sets. Rather, it was 
the sedate, self-satisfied gaze of a 60 Minutes 
reporter about to yank the lever of the 
show’s legendary trapdoor. 

“You know,” Simon said, “there are people 
out there, such as myself, who have trouble 
with the word recontextualize.” Anyone who 
had ever watched the show knew where this 
was going: “People out there, such as myself” 
meant “the rest of the goddamned United 
States.” Dachis was on his own now. Even 
the chief scientist stood mute. 

“Tell me what you do,” Simon insisted, 

“in English.” 

“We provide services to companies to help 
them win,” Dachis offered. 


“So do trucking firms!” Simon snapped. 
Dachis seemed taken aback - the trucking 
remark was really uncalled for. 

“What is it you do?” Simon pressed. 

“Our talent is to do a certain thing, 
whereas the trucking firm ...” 

“Yes, but what is - what is it you do?” 

“We radically transform businesses to 
invent and reinvent them,” Dachis said. 

It was his best shot. 

“That’s still very vague,” Simon said cheer¬ 
ily. He looked as if he might high-five his 
cameraman. A pause of several aeons ensued 
- too much for even the scientist. Kanarick 
stepped in to summarize the professional 
services sector in a way that Bob Simon, and 
perhaps the rest of America, might under¬ 
stand: “Business strategy,” he said. 

For television, this was really rich. Here 
was the whole generational and cultural 
chasm between those who “get it” and those 
who don’t, perfectly dramatized in prime 


time. Millions of viewers could click off 
their TV sets, confident they weren’t being 
left behind after all. So much for the phe¬ 
nomenon of dotcom gazillionaires - these 
so-called geniuses of cyberspace couldn’t 
even tell you what they did for a living! 

But anyone who did get it saw the whole 
thing quite differently. They knew that 
Razorfish provides what Wall Street calls IT 
professional services, a complicated, rapidly 
converging array of technology, consulting, 
and design. Basically, Dachis and Kanarick 
were helping old economy companies gain 
entry into the new economy by plotting a 
strategy (the consulting part); integrating 
their existing legacy systems into a platform 
that’s accessible via the Web, wireless, or 
what-have-you (the technology part); and 
building clean, functional interfaces as Web 
sites or networks of sites (the design part). 
But try explaining that while peering down 
the barrel of a 60 Minutes camera. 

Still, if anybody was supposed to be able 
to handle this kind of thing on the fly, it was 
these guys. People in the Alley who knew them 
simply as Jeff and Craig - or “JeffnCraig,” as 


The business is a complex array of tech, consulting, 
and design. But Manhattan's original New Media 
Peacocks also offer a mythic mix of wit, ego, and fun. 
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There are people out there who have trouble with the word recontextualize CBS correspondent Bob Simon (left) puts Razorfish on the spot. 


Suddenly the 60 Minutes reporter yanked the 
lever of the show's legendary trapdoor:"Tell me 
in English," he insisted/'What is it you do?" 


you frequently heard it in New York - took 
for granted that if you put either guy in a 
roomful of corporate executives, he would 
“recontextualize” every last one of them. 

Yet here they were on national television, 
stumped. It wasn’t important that in the ever- 
morphing world of IT professional services, 
“What do you do?” was one of the toughest 
questions of all to answer succinctly. All that 
mattered was that two of the Alley’s suppos¬ 
edly brightest executives had voluntarily 
strutted right into a classic 60 Minutes 
moment. According to Silicon Alley Reporter 
editor Jason McCabe Calacanis, a longtime 
acquaintance of Dachis and Kanarick, “It 


was the first time anyone had ever made 
them look stupid.” 

‘ m obody in the world needs a drill!” Craig 
111 Kanarick has emerged from deep within 
his oversize orange sweater, from beneath 
the brim of his baseball cap, and from the 
most ennui-riddled rock-star slouch imagin¬ 
able. He’s almost shouting: “ There isn't a 
person in the world who needs a drill \” 

It’s a sunny summer afternoon in Jeff 
Dachis’ office at Razorfish HQ in Manhattan’s 
NoHo district. The decor seems carefully 
plotted to exude “edginess.” There are sleek, 
stainless steel tables and desks. In one corner 


is a 6-foot-long felt-covered coffin - a huge, 
portable turntable setup. (In his spare time, 
Dachis is a DJ.) The walls are honeysuckle- 
yellow and hung with, among other things, 
a large, rapidly rotating neon clock, several 
photographs of nudes, and, over the door, 
a painting of a penis penetrating a vagina. 
Apparently, what galleons in a gale were to 
the walls of a Gulf + Western exec’s office, 
phalluses and crotch close-ups are to the 
business lairs of certain new media titans. 

Kanarick is leaning forward now, giving 
a sermon that might be called the Parable 
of the Drill. It’s about as straight an answer 
to the question “What does Razorfish do?” 
as you’re likely to get. 

“There’s not a single human being who 
needs a drill,” Kanarick says again. “They 
need a hole. So you’re not in the drill busi¬ 
ness, you’re in the hole business. And, actu- 
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ally, nobody needs a hole - they need to 
hang art. And nobody needs to hang art, 
they need a better-looking room. And nobody 
needs a better-looking room, they need to be 
happier. So Black & Decker is in the happy 
business! And so is every other company! 

“That’s what we do,” Kanarick says. 
“You’re not in the dog food business, you’re 
in the pet-ownership-experience business'. 
You’re not in the cigarette business, you’re 
in the vice-delivery-system business'.” 

Dachis is nodding madly. 

Brother Craig is still preaching: “What 
I’m interested in doing is not building 
another channel, an Amazon channel or a 
Web-based channel for Simon & Schuster, 
but more in coaching Simon & Schuster - 
‘You know what? You need to scrap all that 
other stuff, give away Palm VIIs to every 
student in the country, let them download 
books from your new information server. 
Now, the $30 they were paying at Barnes 
& Noble, Simon & Schuster makes $3 on. 
Instead, just charge the student $3.50. 
You’re making more profit on your digital 
download than you did through your old 
value chain, but your new value chain says 
that you’re giving away something free in 
exchange for multiple uses of something 
that doesn’t cost you anything to distribute!’ 
That’s a radical transformation , or a recon- 
textualization of the book business!” 

Amen! 

“Basically, we start with, There are digi¬ 
tal technologies,’ and you end with, The 
world is a really fucking different place.’ You 
have two ways of adapting. One is that you 
can use digital technology to become more 
efficient, faster, cheaper, better. The other 
is that you can adapt to the new laws and 
transform your business into something 
completely different. Our whole premise 
was that the transforming companies - the 
ones that really change - are the ones that 
are gonna be the most successful. And all 
we do is help people do that.” 

To his competitors, and to executives of 
companies that are up to speed digitally, 
Kanarick’s rap is a mundane, if accurate, 
description of the pressures the information 
economy has placed on old economy busi¬ 
nesses: Adapt or die. But it plays to the worst 
fears of desperate executives whose compa¬ 
nies haven’t yet made the leap. The fact that 
the Parable of the Drill is a 40-year-old bit of 


marketing speak recycled - recontextualized, 
if you will - from a book by famed Harvard 
Business School professor Ted Levitt barely 
lessens the impact of having one’s business 
model ripped apart by a “scientist” with blue 
hair and dicks on his wall. This is the Razor- 
fish shtick, what distinguishes the company 
from its generically named competitors like 
Scient, Viant, Sapient, Proxicom, iXL, IBM 
Global Services, Digitas, and Agency.com: a 
very downtown-Manhattan, take-a-number 
attitude that exploits anxious executives in 
the throes of analogitis. 

Like almost every other IT professional 
services company, Razorfish wants to be the 
first complete one-stop shop for digital ser¬ 
vices, supplying clients with everything 
from print-advertising strategies to a strik¬ 
ingly designed PDA that lets its users conduct 
business via wireless connections. The idea 
is to use digital technology to give users the 
greatest versatility - what Kanarick calls “user 
experience as a comprehensive, cross-plat¬ 
form, cross-device, cross-network gestalt.” 

Razorfish has done some work for new 
media companies - it helped build theglobe 
.corn’s site, assisted Quokka with its logo and 
advertising strategies, and helped Charles 
Schwab redesign its 1,000-page site into a 
unified “Schwab experience.” But if there’s a 
secret in the IT professional services arena, 
it’s that most of the work involves tooling 
away on Web sites for established corpora¬ 
tions rather than completely upending the 
basic rules of economics. The bulk of Razor- 


fish’s business comes from old economy 
behemoths like British Aerospace, Christie’s, 
and PricewaterhouseCoopers. Razorfish 
helped Shell Oil construct an internal com¬ 
munications network to fill its employees 
in on company news, and was hired by 
Northrop Grumman to replace its disparate 
mainframe applications with a single open, 
Web-based platform as part of the aeronau¬ 
tics company’s effort to cut the costs of its 
fuselage construction business. And while 
most of its competitors labor officiously on 
the same kind of projects, Razorfish man¬ 


ages to do the work with what Kanarick’s 
friend, author Douglas Rushkoff, calls the 
“Razorfish smirk.” 

“The smirk means, ‘We’re going to immerse 
ourselves in the world of business, but we’re 
going to treat it like play,”’ Rushkoff says. 
“It’s like looking at the guy who gets women 
all the time and then treats them shitty. It’s 
annoying.” 

D achis and Kanarick were childhood pals, 
and the story of their chance meeting 
years later is emblematic of the serendipity 
that has characterized Razorfish. They grew 
up in Minneapolis, both members of the 
city’s small Jewish community. They went 
to Hebrew school together as kids, and their 
parents were friendly. Kanarick was a math 
geek - he took advanced college-level calcu¬ 
lus at the University of Minnesota in 10th 
and Uth grades - while Jeff, the youngest 
of seven, ran with a crowd of actors and 
dancers. In high school, Jeff says, Kanarick 
was merely “a guy I’d always say hi to.” The 
two lost contact when they went away to 
college, Kanarick to the University of Penn¬ 
sylvania to study philosophy and computer 
science and Dachis to the State University 
of New York at Purchase to study dance. 

After Penn, Kanarick went for his master’s 
at the MIT Media Lab. Dachis, by contrast, 
was lost. Though he thought of himself as 
someone who was “always hustling” - scalp¬ 
ing football tickets or quickly turning around 
a used car at a profit - Dachis aspired to be 


an actor. He spent a summer working as a 
gypsy dancer in the New England Renais¬ 
sance Festival, then moved to a loft in Jersey 
City, New Jersey, and waited tables and deliv¬ 
ered singing telegrams across the river in 
Manhattan. From his apartment, he started 
a guerrilla marketing company, In Your Face, 
that hired crews to do things like hand out 
samples of a new spicy wings product for 
Kentucky Fried Chicken. Dachis tried to meld 
his interest in the arts and business by pur¬ 
suing a master’s degree in performing arts 
administration at NYU, but the experience 


Their downtown, take-a-number attitude exploits 
fear of analogitis. So does the smirk. But the work is 
a far cry from upending basic rules of economics. 
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soured him on the arts altogether. The per¬ 
forming arts world, he says, was focused 
“on building these grant-writing machines 
instead of figuring out ways to sell tickets. 

It disgusted me.” 

Graduate school left Dachis more than 
$100,000 in debt and feeling “extremely 
beaten.” He decided to move back to Minne¬ 
apolis to work for his oldest brother, who 


was building a company called Game Finan¬ 
cial to facilitate credit card transactions for 
the gambling industry. 

“I was giving up my ‘New York-acting, 
Jeff-pursuing-his-muse’ lifestyle.” To this 
day, Dachis says, he doesn’t dance, not even 
at parties. 

Working for his brother, Dachis picked up 
the rudiments of business by helping to draft 


SEC filings and preparing the company for 
its IPO. Game Financial went public in 1993, 
but despite the success, Dachis felt “not able 
to be me” while working for his older bro¬ 
ther. He abandoned his stock options and 
headed back to New York, this time with 
hopes of becoming a businessman. His deci¬ 
sion to leave, he says, was “the most liberat¬ 
ing moment, even though I had nothing and 
I was completely in debt.” 

Things were going more smoothly for 
Kanarick. He finished at MIT and moved to 
Manhattan’s Chelsea district, where he hung 
out, “working a look,” he says, “with long 
hair and glasses the size of windshields.” He 
freelanced as a designer for Blender , a hip 
CD-ROM magazine, began teaching at NYU’s 
Interactive Telecommunications Program, 
and fell in with Manhattan’s first wave of 
digital designers. 

Dachis, meanwhile, had become obsessed 
with the idea of using the Internet to market 
music. He got a job at a label called TVT 
Records, where he was so insistent about 
going digital that his boss couldn’t take it. 
After just two weeks, Dachis was fired and 
escorted from the building. 

“He was single-minded in saying that what 
I was working on was not what I should be 
working on,” says his former boss, TVT pres¬ 
ident Steve Gottlieb. “Entrepreneurs don’t 
always make the best employees.” 

After being eighty-sixed, Dachis plodded 
across the street to a pay phone. He was as 
broke as ever and feeling like hell, so he 
called the only person he knew in New York 
who might be able to hook him up with a 
job - Freddy Terranova, a pal from Jersey 
City who had just taken a position managing 
a graphics production company. 

Terranova got Dachis work fiddling with 
Quark on the overnight shift. Through an old 
TVT colleague who was doing some work for 
Blender , Dachis heard about a cool young 
programmer named Kanarick. He turned out 
to be Dachis’ childhood pal. The two got 
together and Kanarick offered to show Dachis 
what he’d been working on. They went to 
Kanarick’s apartment, and, using Mosaic, 
they accessed MIT’s server and Kanarick’s 
personal Web page, the Craig-O-Matic, which 
prominently featured a collage of Kanarick’s 
head atop a nude woman’s body. 

“Totally cool,” Dachis told him. 

Almost immediately, Dachis began to pitch 
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Kanarick an idea for a business. They met 
in Dachis’ East Village apartment, where he 
drew a three-pronged diagram on a napkin 
showing the words technology , media , and 
services. The general business plan, he 
explained, was to “get paid for what you do 
by the hour, get paid for what you do with a 
recurring license fee, and get paid for what 
you do while you sleep.” 

The particulars of how that might hap¬ 
pen were still undetermined, but Dachis 
was settled on the division of labor. He cast 
himself as the numbers guy - Dachis is a 
self-described “brutal capitalist” who idol¬ 
izes Henry Kravis, the ’80s takeover baron 
and former Primedia chair. Dachis envi¬ 
sioned Kanarick as the programmer and 
creative mind. 

Kanarick wasn’t interested in being the 
next Henry Kravis, but he did see a certain 
value in aligning himself with “somebody 
who wants to make you money,” as he puts it. 

“Here’s a guy who has all these skills that 
I not only don’t have, but that, frankly, I’m 
not interested in having,” Kanarick says. “I 
never want to fire anybody, I never want to 
negotiate a salary. He’s like, Those are the 
things I like to do.’” 

Ultimately, it was their childhood connec¬ 
tion in Minnesota that sealed the partner¬ 
ship. “From day one, it was complete, 100 
percent trust and respect,” Kanarick says. 
“We’d joke around: ‘You’re embezzling 
money, I’ll tell your mom!’ We never had to 
check the books, we never had to ask the 
other person what he was up to.” 

Whatever their bond, friends didn’t 
understand it. Kanarick says they were sur¬ 
prised that two people with such disparate 
interests would join forces - and they were 
downright dismayed that he and Dachis 
planned to split their new company evenly. 
“A lot of people said to me, ‘Well, you’re 
doing all the work, right? You’re doing all 
the design, you’re doing all the creativity. 
Isn’t that really the job, and he’s just manag¬ 
ing you?’ And other people said to him, 
‘Well, wait a minute. You’re running the 
business. He’s just a designer, right?”’ 

Kanarick wasn’t convinced he’d done the 
right thing, he says, until almost a year later, 
when Razorfish moved into its first office. 
Dachis asked a young assistant to go down¬ 
stairs to a pay phone and arrange phone 
service with a local carrier. 


“She came upstairs and said, ‘OK, they’ll 
be here in three weeks, and for the seven 
lines there’ll be a $750 installation fee.’ Jeff 
was like, ‘Are you fucking kidding?’ He goes 
downstairs, comes back, and says, ‘They’ll 
be here tomorrow, and installation is free.’ 
And I was like, ‘That’s why he gets half 
the business.’” 

IJlfhen Dachis and Kanarick began 
m m Razorfish - they chose the name ran¬ 
domly from the dictionary - no one knew 
yet that the real money would be in charg¬ 
ing large companies to help them put con¬ 
tent on the Web, not in producing the 
content itself. In 1995, Kanarick designed a 
Web page he called the Blue Dot, that fea¬ 
tured - what else? - a bouncing blue dot. At 
the time, there was little in the way of color 
or animation on the Web. The page was one 
of the first pieces in place in the Razorfish 
Studios, a series of artsy, sometimes unbear¬ 
ably effete sites that featured forward-think¬ 
ing digital design, rants, and, for a while, 
even a “virginity reclamation” service. 
Razorfish Studios published celebrity-rocker 


photographs by Danny Clinch and nude 
photos by Spencer Tunick. Most of all, it 
helped establish the parent company as an 
edgy, downtown kind of operation. 

The Blue Dot became a hit with the local 
Web community - the heavy traffic crashed 
the server - but the site didn’t produce any 
revenue. The experience prompted Dachis 
and Kanarick to refine their business plan. 

“You can’t decide,” says Dachis, “whether 
you’re gonna develop technology to make 
blue dots bounce, whether you’re gonna 
create the most interesting blue dots so that 
people visit for the content, or whether you’re 
gonna sell the services that you have by the 
hour to make blue dots for other people. 

And that was the three-pronged approach 
that ended up on the back of a napkin in 
1995. So we circled the services business as 
the immediate revenue-generator.” 

Through a friend of a friend, Razorfish 
landed its first job, a $20,000 contract to 


build a site for Time Warner’s Pathfinder. 
That led to one with Prodigy, then to one 
for AT&T. Soon Razorfish was getting more 
business than it could handle. Dachis and 
Kanarick hired friends to help, and they 
informed the world via press release about 
every new employee or client. Razorfish’s 
frequent faxes became a running joke in the 
Alley and inspired an East Village Web 
designer named Jaime Levy to distribute a 
phony release announcing that Jeff Dachis 
had tripped on his own shoelace. 

By 1996 the company had grown to 25 
employees and had $32 million in revenues. 
From the beginning, Kanarick and Dachis 
tried hard to create a distinct Razorfish cul¬ 
ture, the central tenet of which was that 
“work is social life,” according to Kanarick. 
“A lot of consulting businesses are founded 
on this sort of ‘Bring in a bunch of people. 
One out of every ten of you will make part¬ 
ner; the other nine won’t be here in a year.’ 
We took the exact opposite philosophy: ‘You 
don’t join the company, you join the family.’” 

Razorfish’s detractors say the place can 
sometimes feel cultlike, with Dachis and 


Kanarick as parental figures. (One points out 
that the company intranet is called “Mom.”) 
And a former executive grumbles that some 
employees were willing to work for less 
money in exchange for the “glamour wage” of 
being associated with Dachis and Kanarick. 

These days, Razorfish uses typical new 
economy rah-rah techniques to keep workers 
happy: pizzas, Aeron chairs, lectures, and 
massages. In 1999, Dachis and Kanarick spent 
around $2 million to fly the entire staff to Las 
Vegas for the weekend. But what entices some 
people to join the family compels others to 
leave it. Oz Lubling, the company’s first hire 
and now Mom’s chief caretaker, says that 
people most often quit because “not every¬ 
body wants to hang out in a work environ¬ 
ment where there are no boundaries.” 

Razorfish was able to fund its early growth 
without taking on investors; the work actu¬ 
ally paid the bills. Then, in late 1996, it 
attracted the attention of John Wren, CEO of 


Dachis' cocktail napkin business plan:"get paid for 

what you do by the hour, get paid with a recurring 
license fee, and get paid while you sleep 
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the investment group Omnicom. Wren was 
known for a round of lucrative investments 
he’d made in the 1980s in marketing-services 
companies. In 1995 he began work on his 
hunch that the next wave of growth in the 
professional services arena would be in 
digital design. Through Omnicom’s invest¬ 
ment arm, Communicade, Wren started 
placing an incredibly prescient series of bets 
on small, rapidly growing shops like Agency 
.com, Organic, and Think New Ideas. Omni¬ 
com’s strategy was to hold its investments 
for years, and Wren was known to scrutinize 
a company’s management before investing. 
In his meetings with Dachis and Kanarick, 
Wren says, “I was impressed with their can¬ 
dor. You never leave the room not knowing 
where they come from.” 

Wren agreed to take a stake of just under 
20 percent in Razorfish - he and Dachis 
hammered out the basics of the deal on a 
Manhattan street corner, both of them lean¬ 
ing against Wren’s ’85 Volvo. Omnicom would 
pay $3.6 million up front, plus another $3.5 
million if Razorfish met certain growth tar¬ 
gets. And Omnicom would provide Razorfish 


own self-actualization,” Dachis says, “to be 
actually in the moment and be like, ‘God, 
look what’s happening to us! We’re becoming 
cybercelebrities,’ or ‘We’re creating the future; 
we’re actually part of a revolution!’ To be 
conscious of that when it’s occurring, and to 
then discuss it, like, ‘God, are you feeling it?’ 
It’s like when you get stoned or something: 
‘Are you stoned yet? You know? Are you 
feeling what I’m feeling? Is it coming on?’ ” 

lf||ith the Omnicom line of credit to back 
■111 them up, Dachis and Kanarick joined 
an industry-wide race to gobble up smaller 
shops. Other digital integration companies, 
like US Web (now marchFirst) and iXL, were 
on mad shopping sprees, rolling up smaller 
companies in a bid to pool expertise and 
seize market share. Dachis wanted to acquire 
businesses that could expand Razorfish’s 
expertise from simply building sites to being 
able to handle image management across 
any digital platform - but the challenge was 
to find companies that could mesh with the 
Razorfish culture. 

“On the acquisition and expansion trail, 


"We talked about being in the moment, like,'God, 
look what's happening! We're creating the future; 
we're becoming cybercelebrities. Do you feel it?"' 


with a line of credit to fund acquisitions. 

The deal included an unusual detail - Wren 
bought his shares directly from Dachis and 
Kanarick themselves, rather than the com¬ 
pany, as is customary. Razorfish’s detractors 
speculate that Wren knew he could get a 
better deal if he dangled several million 
dollars in cash before two wide-eyed twenty- 
somethings - a notion he disputes. 

“I decided that they were going to be 
partners for the long term, and if they felt 
they needed to be wealthy while they were 
building the company, I wanted to facilitate 
that,” Wren says. If the deal were only 
about making Dachis and Kanarick rich, 
Wren contends, “They could’ve taken the 
money and gone to the Rahamas.” At any 
rate, in 1996, long before the wave of Sili¬ 
con Valley IPOs, Dachis and Kanarick were 
among Manhattan’s first twentysomething 
Internet millionaires. 

“We talked about being conscious of your 
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it was always about analyzing the people,” 
Dachis says. “You say, ‘Are these people I 
wanna go out to dinner with? Are these peo¬ 
ple I would invite over to my house? That I 
would go away on vacation with? That I 
would want to spend all day with?”’ 

In 1998 Razorfish bought London-based 
CHRI, New York-based Avalanche, and San 
Francisco-based Plastic: All were primarily 
design shops, but they gave Razorfish a new 
geographical reach. Then, in late 1998, 
Dachis pulled off his biggest coup yet, buy¬ 
ing the digital consulting arm of Swedish 
portal Spray Ventures, headed by charis¬ 
matic cyberceleb Jonas Svensson. The deal 
gave Razorfish instant credibility in North¬ 
ern Europe, and offices in such cities as 
Stockholm, Hamburg, and Helsinki. But the 
acquisition was expensive to Dachis and 
Kanarick. Spray Ventures got 40 percent of 
Razorfish’s common stock - so by the time 
Dachis and Kanarick took their company 
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public in early 1999, their stakes had been 
pared down to below 10 percent each. 

Still, in just over a year, Dachis had 
turned Razorfish into a global company, 
more than quadrupled its revenues, and 
increased its workforce to nearly 1,100. Even 
Razorfish’s rivals allow that the expansion 
was successful. 

“They’ve done a better job of integrating 
their acquisitions than a lot of their com¬ 
petitors,” says Jonathan Nelson, the CEO of 
digital integrator Organic. “Razorfish isn’t 
perceived as a roll-up. They have an 
integrity of brand that’s really impressive.” 

Razorfish’s international presence and 
1998 revenues of $83 million put it on solid 
ground for its IPO. Dachis handled the de 
rigueur road show: As effective as Kanarick’s 
blue hair was at scaring executives into 
doing business with Razorfish, it didn’t do 
much to project gravitas to Wall Street. (Even 
today, almost all communication with the 
Street is handled by Dachis.) Razorfish’s 
stock debuted at $8 in April 1999 and moved 
as high as $55 in early 2000 before settling 
back into the 20s by summer. 

Dachis and Kanarick recently moved the 
company headquarters a couple of doors 
down from TVT Records: Dachis can now 
look out on the very pay phone where his life 
began to turn around; he even hired his old 
pal Freddy (now Fred) Terranova as an oper¬ 
ations manager. 

The company’s acquisitions have had a 
bearing on the persistent question that has 
followed Razorfish and other Web integra¬ 
tors since long before Bob Simon asked, 
“What do you do?” Companies in the quickly 
evolving IT professional services sector are 
increasingly expected to have expertise in 
all three areas of the business - consulting, 
design, and technology. So firms that built 
their names on technology skills, for exam¬ 
ple, have raced to develop or acquire con¬ 
sulting and design expertise. 

The rub for Razorfish is that Wall Street 
has come to view design as a lightweight 
discipline, and design firms, by extension, as 
hawking style over the substance of technol¬ 
ogy and strategic consulting. The company 
now faces the irony that the very things that 
distinguished it from its competitors early on 
- edgy design, flashy executives, and close 
ties with Dachis and Kanarick’s artsy content 
play-toy, Razorfish Studios - risk becoming 
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THE jazz Timns 

Miles Davis: Move 1173 
Sonny Rollins: Tune Up 1174 
Thelonious Monk: Straight 
No Chaser 1175_ 

John Coltrane: Blue Train 
1176_ 

Charlie Parker & 

Dizzy Gillespie: A Night 
In Tunisia* * 1177 _ 

Duke Ellington: It Don’t Mean 
A Thing (If It Ain’t 
Got That Swing) 1178 

Coleman Hawkins: Someone 
To Watch 

Over Me 1179_ 

Herbie Hancock: Canteloupe 
Island 1180_ 

Julian ‘Cannonball’ Adderley: 
Mercy, Mercy, Mercy 1181 

Bill Evans: Waltz For Debbie* 
1182 

UIUH DIUHS! 

Diana Krall: Jimmie 1185 
Diana Krall: Frim Fram Sauce 
1186 _ 

Billie Holiday: Them There 
Eyes 1187 _ 

Ella Fitzgerald: Try A Little 
Tenderness 1188 _ 

Dinah Washington: Romance 
In The Dark 1190_ 

Lena Horne: Mood 
Indigo* 1191 _ 

Nancy Wilson: On Green 
Dolphin Street 1192 _ 

Cassandra Wilson: Strange 
Fruit 1376 

LHTEI1IGHT SLOUI 
HIM) EASY 

Chet Baker: Stella By Starlight 
1196 _ 

Dexter Gordon: Don’t Explain 
1198 _ 

Milt Jackson: I Should Care 
1202 _ 

Everette Harp: Norwegian 
Lilies 1203_ 

Janis Siegel: (Love Is) 

The Tender Trap 1204_ 

Lou Rawls: Sweet 
Slumber 1205_ 

Carmen McRae: The Man 
I Love 1379 _ 

Johnny Hartman: 

Summertime 1378 



Create your own personal mix from 
thousands of jazz and classical tracks 


www.MUSICMAKER.COM/freecds 


Sonny Rollins: Sonnymoon 
For Two* 1235 _ 

Julian ‘Cannonball’ Adderley: 
Country Preacher 1238 
Stan Getz: Don’t Worry About 
Me 1239 _ 

Joe Lovano: I’ve Got You Under 
My Skin 1240 _ 

David Sanborn & 

George Duke: Wives 
And Lovers* 1241 _ 

Dave Liebman Group: 

New Vista 1242 _ 

World Saxophone 
Quartet: Rio 1243 


THE ART OF 
THE BHllflD 

Grant Green: Idle 
Moments 1257 _ 

Grant Green: Django 1258 
Lee Morgan: Ceora 1259 
Art Farmer: Darn That Dream 
1260_ 

Art Farmer: Like Someone in 
Love 1261 _ 

Eric Dolphy: Something Sweet 
Something Tender 1262 
Lee Konitz/Charlie 
Haden/Brad Mehldau: Body 
and Soul 1263_ 

Nancy Wilson: Lush Life 1294 


SfllOOTHGROOUES 

Pieces of a Dream: Mt. Airy 
Groove 1276_ 

Dave Grusin: Tonight 1277 

Najee: Sweet Love 1278 

Dwight Sills: Dreamin’ 1279 

Medeski, Martin & Wood: 
Nocturne 1280 _ 

John Scofield: I’ll Take 
Less 1281_ 

Fattburger: Imagine That 1282 

Bobbi Humphrey: Harlem 
River Drive 1283_ 

George Howard: Poet 1284 
Medeski, Martin & Wood: Sugar 
Craft 1286 


Jimmy Smith: The 
Champ 1287 _ 

Meantime: Lugnut 1288 
Brian Hughes: Dusk 
1289 


Ronnie Laws: Solid 
Ground 1384 

sunnGTimE! 

Duke Ellington: Take 
The ‘A’Train 1308 
Benny Goodman: Jersey 
Bounce 1309 _ 

Ray Anthony: The Man 


With The Horn 1310 _ 

Count Basie: One O’clock 
Jump 1311 _ 

Buddy Rich: I Cover 

The Waterfront 1312_ 

Harry James: I’ve Heard That 
Song Before 1313_ 

Stan Kenton: It’s Alright With 
Me 1314_ 

Glenn Miller: In The 
Mood 1315_ 

Artie Shaw: What Is This Thing 
Called Love 1316 _ 

Dorsey Bros. Orchestra: Ain’t 
She Sweet 1317 

THE BOP ERA 

John Coltrane: Moment’s 
Notice 1298_ 

Dizzy Gillespie & Charlie 
Parker: Groovin’ High 1299 

Dexter Gordon: Love 
For Sale 1300 _ 

thelonious Monk: Round 

Midnight 1301 _ 

Charlie Parker: Ornithology 
1302 _ 

Fits Navarro: [ady Bird 1303 


Earl Klugh: Catherine 1380 

Dave Koz: Cara’s Theme 1381 

LOUIS ARmSTROnG 

AT 100! 

Benny Green: Summer Nights 
1295 

RomnnTic GUITAR 

Mahogany Hall Stomp 1392 

Basin Street Blues 1245 

Ranee Lee: Summer 

Knows 1296 

Earl Klugh: I’ll See You Again 
1208 

Just Squeeze Me (But Please 
Don’t Tease Me 1393 

Oliver Jones: I’m Getting 
Sentimental Over You 1297 

John Scofield & Pat Metheny: 

Quiet Rising 1209 

AIDi Meola: July 1210 

John Scofield: Keep Me 

In Mind 1211 

Honeysuckle Rose 1247 

I’ll Be Glad When You’re Dead, 
You Rascal You 1248 

I’ve Got The World On 

A String 1249 

Billie Holiday: 

Lover Man 1377 

TOP BRASS 

Sonny Clark: Cool 

Dwight Sills: Desert Skies 

Jeepers Creepers 1250 

Struttin’ 1266 

1212 

C’est Si Bon 1394 

Lee Morgan: The Rumproller 
1267 

Charlie Hunter: No Woman No 

Lazy River 1252 

Cry 1214 

A Kiss to Build a Dream On* 1394 

Donald Byrd: Fuego 1268 

Kenny Dorham: 

El Matador 1269 

Django Reinhardt: 

My Serenade 1216 

Jim Hall: In A Sentimental 

Mood 1386 

JAZZ FOR A LAZY 
AFTERAOOn 

Dave Grusin: Maria 1220 

Chick Corea: Samba Yantra 
1222 

Freddie Hubbard: Hubtones 
1270 

Stanley Jordan: The Lady In 

My Life 1385 

Miles Davis: Woody’n 

You 1271 

Wes Montgomery: Lois Ann 
1382 

Miles Davis: Yesterdays 1223 

Herbie Hancock: Watermelon 
Man 1225 

Miles Davis: Donna 1272 
Clifford Brown: Cookin’ 1273 
Horace Silver: Song for My 
Father 1274 

summERSAKOPHone 

Charlie Parker: Now’s The 
Time* 1232 

Everette Harp: Mercy Mercy 

Me (The Ecology) 1226 

Diana Krall: As Long As 1 Live 

Art Farmer: Mox Nix 1275 
Chet Baker: Imagination 1290 

John Coltrane: Like Someone 

1227 

In Love 1233 

Joe Henderson: Lazy 

Afternoon 1228 

Art Farmer: Blue 

Bossa* 1291 

George Howard: Family Affair 
1234 

Lee Morgan: The Sidewinder 
1229 

Ornette Coleman: Morning 
Song* 1292 

Najee: Najee’s Theme 1236 

Eliane Elias: An Up Dawn 1383 

Don Byron: Blinky 1293 


on THE COOL SIDE 

Miles Davis: Jeru 1 327 
Gerry Mulligan 
with Chet Baker: 

My Funny Valentine 1328 
Cal Tjader: Mambo 
Sangria 1329_ 

Lennie Tristano: Wow 1330 
Lee Konitz, Brad Mehldau, 
Charlie Haden: The Song 
Is You 1331_ 

Jimmy Giuffre: Iranic 1332 
June Christy: Day-Dream 1333 

Jim Hall: Chelsea Bridge* 

1335 _ 

Zoot Sims: Lover Come Back 
To Me* 1336 _ 

Stan Getz: Pennies From 
Heaven* 1387 

*five recording 


Bud Powell: Trio Bouncing 
With Bud 1304 


Max Roach Quintet: Lotus 
Blossom 1305 


Sonny Stitt: I Got 
Rhythm 1306 


Jackie McLean: I’ll Keep 
Loving You 1307 

free jrzz nno 

THE HUflnT-GRRDE 

Ornette Coleman: 

The Riddle 1318 


Eric Dolphy: Out To 

Lunch 1320 


Sun Ra: Stardust For Tomorrow 
1321 


Archie Shepp: Sonny’s 
Back 1322 


Lester Bowie: 

Rope-A-Dope 1323 


Paul Bley: Contrary 1324 


Cecil Taylor: Steps 1325 


Dewey Redman: 

O’Besso 1326 


Ornette Coleman: 

Round Trip 1388 


Introducing MUSICMAKER.COM — 

the easy way to make jazz CDs that reflect your individual style. 


Order your FREE custom CDs today! 


Choose the songs that you like. 

Sequence the songs and personalize each disc with 
a title you create. 

Return the coupon and receive your first 2 custom CDs 
FREE (even get a bonus CD at half price: $4.95) 

Select from thousands of original recordings on such prestigious labels as Blue Note, 32 
Jazz, Pacific Jazz and more. There's no obligation to buy more. Our regular price is 
$9.95 for the first 5 songs, plus $1.00 for each additional song (there is a charge of 
200 a minute for any song over 5 minutes). 

© 2000 Musicmaker.com, Inc., 10780 Park Ridge Blvd. Suite 50, Reston, VA 20191 


o 

© 

0 



Visit us online to download 

FREE songs. 


www.MUSICMAKER.COM/freecds 


MAIL TO: MUSICMAKER.COM, P.0. BOX 8610, RESTON, VA 20191, OR GO TO WWW.MUSICMAKER.COM/FREECDS. 

Choose 5 songs per CD, plus add a personalized message/title (upto 30 characters including spaces): 

FREE CD #1 

1. J J J J 2. J J J J 3. J J J J 4.JJJJ 5. J J J J 

title jjjjjjjjjjjjjjjjjjjjjjjjjjjjjj 

FREE CD #2 

UJJJ 2. J J J J 3. J J J J 4. J J J J 5. J J J J 
TITLE J J J J J J J J J J J J J J J J J J J J J J J J J J J J JJ 


PAYMENT METHOD: □ BILL ME CHARGE IT TO MY CREDIT CARD: □ VISA □ MASTERCARD □ DISCOVER □ AMEX 
ACCOUNTNO. J J J J J J J J J J J J J J J J EXP. DATE JJ/JJ/JJ 
NAME_ 

ADDRESS_ 

CITY_STATE_ ZIP 

TELEPHONE ( )_E-MAIL_ 

We reserve the right to ask for additional information or to reject any order. 

Offer limited to new customers only. A shipping and handling fee on each 
CD and applicable state and local taxes if any will be added. 



YES! I WANT A BONUS CO AT HALF PRICE ($4.95} WITH THE FOLLOWING SONGS: 

1 J J J J 2. J J J J 3. J J J J 4. J J J J 5. J J J J 
TITLE JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ 


! like jazz music, 
but t also listen to: 

□ CLASSICAL 

□ BROADWAY 

□ NEW AGE 

□ LATIN 

□ POP 

□ NOSTALGIA 

□ WORLD 

□ CLASSIC 


ROCK 


SATISFACTION GUARANTEED: 

If you are not satisfied for any 
reason, return CD within 30 days 
for prompt replacement or refund. 































































































































































It’s The Digimarc MediaBridge 


And You Helped Light The Fuse 

You experienced it first. The amazing Digimarc MediaBridge technology that is 
transforming the pages of WIRED into a direct portal to the Internet. 

As part of the innovative group of WIRED readers, you helped kick open the 
doors to this new, liberating technology. But the Digimarc revolution has just 
begun. Watch for the Digimarc "D" symbol exploding everywhere as the rest 
of the world follows your lead. It’s the symbol for instant information, instant 
participation in cool promotions, instant buying power and more. 

Digimarc MediaBridge is a technology whose time has come — and because 
it's so easy, everyone’s jumping on board. Just go to www.digimarc.com for 
a list of optimal PC cameras and a free Digimarc MediaBridge software down¬ 
load. Then hold up any printed page marked with the Digimarc D symbol to 
your PC camera and watch where it takes you — instantly. 
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liabilities in a marketplace that has grown 
jaded, and even resentful, of mere “creative 5 
companies. 

“There is a view on the Street that phase 
two of ebusiness consulting will favor the 
heavy technology implementation services, 


like writing ebusiness software applications,’ 
says Karl Keirstead, an analyst at Lehman 
Brothers who covers the sector. “So the 
Street is aligning with strong technology 
firms, and the creative firms are getting a 
valuation multiple discount. In some 


stock today / 7 

Dachis calls this sort of talk “utter bull¬ 
shit,” and dismisses Wall Street analysts as 
“clueless lemmings who just re-spout what 
they read from Jupiter and Forrester.” Still, 
he hasn’t completely ignored their message. 
Though Dachis remains the CEO of Razor- 
fish Studios, the content company has been 
rebranded RSUB (short for Razorfish Sub¬ 
network) in an effort to let the Street know 
that the money-losing content site featuring 
the essay “Dick for a Day” is separate from 
the company doing design and programming 
work for Northrop Grumman and Shell Oil. 
Razorfish’s PR department expends no small 
amount of energy steering reporters away 
from inquiries about RSUB, but the com¬ 
pany keeps getting attention, as it did in 
April, when the subnetwork bought Michael 
Stipe’s film production company. 

Last fall, Razorfish made a big play to 
assert itself as a technology company when 
it purchased Boston-based I-Cube, known 
for its programming skills, for $1.2 billion. 
And in December, Razorfish acquired T. S. 
Designs, a company that specializes in eval¬ 
uating “user experience.” 

Analysts are divided over what to make 
of these more recent acquisitions. Lehman’s 
Keirstead argues that, by buying I-Cube, 
“Dachis changed the perception of the com¬ 
pany in one fell swoop.” But Forrester 
Research’s Paul Sonderegger stated in a late- 
June report that the I-Cube and T. S. Designs 
deals have “yet to prove their worth.” 

Dachis calls such speculation “bogus.” In 
the tradition of his sometimes-grandiose 
assertions, he claims not only to have mas¬ 
tered the current IT professional services 
model, but to have invented it. “We’ve 
always been a hybrid services firm since 
day one,” he says. “We pioneered that inte¬ 
grated approach.” 

earing Jeff Dachis fume over the 
nuances of the Razorfish brand, it’s hard 
to believe that just over five years ago, he 
was a dancer and Kanarick was tooling 
away on the Craig-O-Matic. These days, the 
two consider themselves lucky to be in the 
same city for their weekly “one on one.” The 
bulk of their communications is via email, 
and they depend more than ever on the 
mutual trust from their childhood together. 
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“As soon as I’m feeling weird about some¬ 
thing, I call him up,” Dachis says. “I’m guilty 
of not communicating as well as maybe Craig 
would want me to. I don’t always send him 
an email telling him what I’m thinking. Typ¬ 
ically, I act.” Dachis still considers Kanarick 
his best friend. 

“We’re able to be brutally honest with each 
other when we need to be,” Kanarick says. “We 
can tell each other to fuck off pretty easily.” 

Over the past five years, each has discov¬ 
ered his identity more, according to their 
friend and employee Oz Lubling. “They’re 
different, so they’ve separated a bit,” he 
says. “There’s a lot of nostalgia for the early 
days. We may be sitting a few steps from 
each other, but we’ve all grown apart some.” 

A recent situation is typical: Dachis is 
hopping between Boston and Los Angeles, 
while Kanarick is in Stockholm, checking 
on the construction of Razorfish’s office 
there - it will have a pool and a bar in the 
basement - and giving a talk to a hall full 
of cell phone-toting Swedes at SIME, the 
annual Stockholm conference on emerging 
digital technologies. Kanarick shows up in 
a wild, grape-purple Ozwald Boateng suit, 
English-cut with a natty side-vented jacket. 
He’s wearing purple socks and a black shirt, 
and he’s doing the Travolta-collar thing 
again. Kanarick snaps on a Garth Brooks- 
style headset microphone, and is intro¬ 
duced to the crowd over a loud PA system 
as if he were a professional wrestler enter¬ 
ing the ring: “Ladies and gentlemenl 
Craaaaaiiiiiggg Kanarickl” 

Kanarick enters and starts pacing back 
and forth, staring at his shoes as he delivers 
a capsule history of mobility from 13,000 
years ago (spears, bags of flint) to today (cell 
phones, PDAs). Afterward, he heads to the 
bar at the Lydmar Hotel, orders a beer, and 
descends into a big lounge chair, assuming 
his ennui-riddled rocker pose again. He 
starts riffing on the weird experience of being 
recognizable and, well, opined upon. 

“I’ve always been interested in celebrity,” 
he says. “I remember sitting across from 
Leo” - that’s DiCaprio, people - “looking at 
him, and saying to myself, ‘Right now there 
are 500 women in the world masturbating 
to the thought of him, and I can’t get women 
I know to take off their clothes for me.’ You 
think you know him. People read these arti¬ 
cles, and they don’t say that Leo DiCaprio 


is a good actor or a bad actor - they say, 

T love him’ or T hate him.’ 

“Now people think they know me. On one 
hand, it’s a problem. On the other, do I care if 
some housewife in Rosedale reads an article in 
New York magazine and says I’m a schmuck? 
Does it affect my ability to get a reservation 
at the restaurants where I like to eat?” 

If you were Craig Kanarick’s friend right 
now, you’d tell him to relax, that being a 
professional services honcho on the cover 
of Value Added Reseller isn’t the same as 
being a movie star on the cover of People. 


hear the name - they know Razorfish - and 
they take my call, and then they take my 
meeting, and then we’re friends and start to 
hang out. They’re asking me what my opinion 
is. Nobody was listening a few years ago. Now 
people want to hear what we have to say.” 

There’s a sense, though, that others are 
growing weary of all that Dachis and 
Kanarick have to say. Indeed, the skepticism 
surrounding the company’s recent acquisi¬ 
tions hints at a potential problem in Razor- 
fish’s future - that its founders’ hip shtick 
could go out of style as quickly as one of 


Razorfish boasts that it pioneered the integrated 
approach to IT professional services. Meanwhile, its 
hybrid of hip and flash has provoked a backlash. 


But Kanarick’s friends say that this is the 
essence of his charm: He says what he 
thinks. After all, who doesn’t have the occa¬ 
sional grandiose thought? And how would 
you feel if you went from the Craig-O-Matic 
to the Craigar in five years? 

“I could talk nine hours about the down¬ 
side of going public,” Kanarick says. “I now 
have 30 people in investor relations. Every 
three months, you bend over and have some 
guys shove a flashlight up your ass - and 
you have to deal with analysts, some of 
whom don’t understand our business. They 
just want to hear buzzwords. You say ‘wire¬ 
less,’ and they say ‘Strong Buy!’ 

“Would I do it all over again? Yes. Would 
I do it again if every office of Razorfish were 
simultaneously blown up and nobody was 
left but me - would I start a new Razorfish 
and take it public? No.” 

If there is a point of departure between 
Kanarick and Dachis, it’s this last issue. It 
seems improbable that Razorfish will be the 
last company Dachis takes public or, at least, 
the last public company he heads. While 
Kanarick spends his glam time with people 
like Courtney Love, Dachis is busy pestering 
Henry Kravis to take a meeting, which, for 
him, is the ultimate gas. 

“What’s baffling and fascinating to me 
every day is that I can call up business hero 
number one of mine, business hero number 
two, business hero number three: They know 
me, they take my call!” Dachis says. “That, 
to me, is the most amazing thing. Like, they 


Kanarick’s suits. The company’s take-a- 
number attitude could lose its allure as old 
economy executives get hip to the digital 
world. And Dachis and Kanarick’s cocky, 
sometimes petulant, declarations could pro¬ 
voke a backlash from the press, analysts, 
and even clients. 

Already there is some evidence of this. 

A recent Forrester Research report ranked 
Razorfish “average” and practically mocked 
the company’s grandiose self-image. “Razor¬ 
fish professes to merge qualitative and 
quantitative data to better understand cus¬ 
tomer behavior,” the report states. “However, 
when pressed, the firm reveals that it lacks 
methodologies and experience in this area.” 

And in mid-July a Web startup called lam 
.com sued Razorfish, claiming the company 
missed almost all of its delivery deadlines, 
and that its work was “flawed by grave tech¬ 
nical and navigational problems.” Iam com¬ 
plained that “virtually every aspect of the site 
developed by Razorfish fails to meet Iam.com’s 
needs or basic levels of workmanship in the 
Web development industry.” (Razorfish, which 
declined to comment on the suit, filed its 
own legal action against Iam.com a few days 
later. Among other things, Razorfish accused 
the company of breach of contract, saying it 
had previously expressed strong satisfaction 
with Razorfish’s work.) 

Perhaps sensing its vulnerability, Razorfish’s 
rivals - once awed by Dachis and Kanarick’s 
ability to get attention - are taking their first 
public potshots, however oblique, at the duo. 
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“As often as not, they come across un¬ 
favorably as people,” says Kyle Shannon, the 
regular-guy cofounder of Agency.com, who 
has, colleagues say, described himself as 
“the anti-Kanarick.” 

“What it hasn’t done is hurt them as a 
company,” he says. “The liability is, will that 
catch up with them? There may be a point 
where people say, ‘Hey, wait a minute.’ ” 

The most alarming sign came, oddly 
enough, from Razorfish’s first investor. In 
February, Omnicom sold a quarter of its stake 
in the company for $141 million in a private 
transaction - 80 times its original investment. 
Although John Wren’s company still holds a 
large stake in Razorfish, the sale stung Dachis 
because it ran counter to Omnicom’s buy-and- 
hold strategy, and because Wren hasn’t sold 
any of his stakes in Razorfish rivals Agency 
.com and Organic. Dachis says his relations 
with Omnicom are now “stressed” and “not 
where we want them to be.” 


I t’s a sweltering Saturday afternoon, and 
Jeff Dachis is sitting in the Slipper Room 
in a gray T-shirt and baggy army pants, his 
mustard-colored Arai motorcycle helmet 
under his arm. He’s offering his own take 
on the Razorfish myth. 

“We’ve been confident because we think 
we’re right,” Dachis says. “But a lot of the 
mythology that surrounds us is not created 
by us. It’s people telling the story of naked 
women at a Razorfish party in ’96. Fine. But 
there were no naked women. I don’t want to be 
an Internet celebrity - I want to make money.” 
Dachis is late to meet his parents - he’s taking 
them to Paris in the morning aboard the 
Concorde for their first trip to Europe - and 
he exits the bar, disappears into his helmet, 
and climbs aboard his new Ducati. “Some 
people like me, some people hate me,” Dachis 
says with a shrug. “I’m OK with that.” 

He cranks and revs his motorcycle. The 
image of Jeff Dachis, New Media Peacock, 


The club and the Ducati, Kravis and Courtney, it's 
all part of Razorfish's "cross-platform, cross-device, 
cross-network" brand of user experience. 


“As far as we’re concerned,” he says of 
Omnicom, “they’re just another shareholder.” 

Wren says the Omnicom sale was nothing 
more than a “strategic decision” unrelated 
to whatever liabilities lie in doing business 
with such outspoken executives. 

“Pm sure Jeff wishes we’d never sold any 
of it,” Wren says. “But we’re not bailing out. 
They’ve been able to accomplish something 
lots of companies spend years and years and 
millions of dollars trying to accomplish - 
they’ve established Razorfish as a brand. I 
see their style as benefiting them, not being 
harmful.” 

At least one significant Razorfish share¬ 
holder reports to having asked Dachis and 
Kanarick to tone down their act for the good 
of the company. Dachis says that questions 
about his public persona are irrelevant in 
the face of his company’s nearly 100 percent 
revenue growth. He compares himself to 
business mavericks like Barry Diller, David 
Geffen, and Richard Branson and says, “You 
can knock me for speaking frankly and not 
kissing Wall Street’s ass. But the numbers 
are the numbers.” 


in army pants and a bright mustard helmet, 
sitting there atop the most outrageous, 
gleaming solid-rocket booster of a motor bike 
you’ve ever seen - well, that’s just too much. 
Talk about Dachismo! The image makes the 
point nicely: The Razorfish boys run their 
lives like they run their business - with total 
zeal for the user experience. The Slipper 
Room, the Ducati, the den with seven shades 
of red, Kravis, Courtney, and taking your 
parents to Europe for the first time on the 
Concorde - it’s all part of enhancing the 
“comprehensive, cross-platform, cross¬ 
device, cross-network gestalt” of Dachis and 
Kanarick’s lives. And if the phenomenon of 
JeffnCraig’s ultimate “user experience” is 
off-putting to Wall Street, their competitors, 
or their neighbors in Silicon Alley, well, the 
guys think they know why. 

“It’s going to piss people off more if I say, 
‘It’s because they’re jealous,”’ Kanarick says. 
“But that could be part of it.” ■ ■ ■ 


Contributing editor Warren St. John (warren 
@wired, com) wrote about literary agent John 
Brockman in Wired 7.09. 
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Live web images unleashed. Crisp, quality images and streaming video from anywhere 
on your network. The AXIS 2100 Network Camera is a Plug-and-Watch digital 
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THUNKdesign is an award-winning 
design firm that specializes in 
multimedia design projects for 
trend, tech, and youth-based 


markets. From Web to video, we 


have the experience and the talent 


that can make anything happen. 


The THUNKdesign team can work in 
many ways. Agencies and clients 
call us to bring them fresh ideas 
to existing projects or they will 
hand over the project because they 
know we will handle everything 
with precision and style. Our 


mantra is total immersion and 


exploration in the creative process 


we are able to do that because of 


the structure and process we have 


developed to meet aggressive 
timelines. If you have a project 
that may fit our style, call us for a 
“request for proposal” outline and 
a list of references. Don't be a 


punk-think THUNK! 
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T hese days, Time Warner executives do their best to avoid a 
word they used to flaunt: synergy. Besides sounding hope¬ 
lessly dated, like something Dr. Evil would come up with after 
10 years in the freezer, it’s simply a drag, a reminder of the 
miraculous burst of corporate creativity that was supposed to 
happen - and didn’t - when Time Inc. and Warner Communi¬ 


cations megamerged in 1990. The last time a Time Warner 
exec said it to me, over breakfast at a Beverly Hills hotel, he 
lowered his eyes, produced an embarrassed half-smile, and 
dropped his voice so that nobody around us could hear, as 
if he were about to confess some strange sexual practice. 

Which has to make you wonder about this whole AOL 


to Steve Case: 
Confiscate the Long Knives 

Time Warner brings fat pipe and petabytes of content to the AOL party. Plus a 
little something extra: a long history of amazingly expert corporate infighting, 
ankle-biting, and all-around backstabbing.This is gonna be fun! By Frank Rose 
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thing. The idea behind merging the world’s 
leading online services provider with the 
world’s biggest media and entertainment 
company is that together they can set the 
pace for what AOL chair Steve Case likes to 
call “the Internet century.” As Merrill Lynch 
analysts Henry Blodget and Jessica Reif 
Cohen put it in their fervent endorsement of 
the deal, AOL Time Warner will provide the 
“operating system for everyday life” in our 
fully interactive future - involving the way 
we communicate, get news and entertain¬ 
ment, go shopping, manage our money, do 
almost everything except eat and sleep. “We 
did the AOL merger because we thought we 
could get digital by injection instead of by 
evolution,” says Time Warner president 
Richard Parsons. Throw in the pending 
merger of Warner Music with EMI, the 
global music giant, and you have a media 
behemoth like no other. 

But making it work depends on somebody 
getting all the parts to mesh. After all, this 
isn’t the first time Jerry Levin has tried to 
transform his company with a multibillion- 
dollar deal: As chief strategist at Time Inc., 
the high-WASP magazine empire whose 
profits were fueled by its declasse cable-TV 
operations, he orchestrated the merger with 
Warner Communications because he decided 
Time Inc. had become too inbred to survive 
on its own. The acquisition of Turner 


Broadcasting in 1996 was supposed to com¬ 
plete the metamorphosis. What emerged 
instead was a corporate version of the Holy 
Roman Empire: a loose confederation of 
hefdoms that are as likely to be at war with 
one another as with outsiders. “The inter¬ 
necine warfare is a meat-grinder,” says a 
Time Warner executive who’s watched the 
battling for years. 

Some of these clashes have become busi¬ 
ness legends - Time Warner Cable’s refusal 
to carry Turner’s struggling CNNfn network 
on many of its systems, for instance, and 
Warner Bros.’ reputed attempt to extract a 
billion-dollar licensing fee from Time 
Warner’s cable-modem partnership for use 
of the name Road Runner. Infighting can 
break out at any level - and with 70,000 
employees and dozens of overlapping busi¬ 
nesses, from Warner Bros, and HBO to Time 
Warner Cable and the WB network, that 
makes for a lot of possibilities. (See chart, 
page 172.) This pattern is reinforced by 
Levin, a CEO who expects double-digit year- 
after-year profit growth and does little to 
reward intramural niceness. At 75 Rock, the 
anonymous gray tower in New York’s Rocke¬ 
feller Center that serves as Time Warner’s 
headquarters, businesses are judged by 
their contribution to the bottom line - 
period. “Time Warner is a series of sharp, 
tough, profit-oriented operating companies,” 
says one mid-level executive. “And, frankly, 
a lot of people really like it that way.” 

For an analog-era media conglomerate, 


Virginia. “Any effort to do anything cross- 
divisionally has always been doomed,” says 
a Time Warner executive. “So how do you 
impose digits on an analog world? It can’t 
be done internally, so it has to be done 
externally - hence, the invasion of Dulles.” 

L eading the charge will be AOL’s president, 
Bob Pittman, who’s poised to become one 
of two co-chief operating officers (with Time 
Warner president Richard Parsons) after the 
merger goes through. Pittman has an im¬ 
pressive track record as a mediator, innova¬ 
tor, and head knocker. When he came to 
America Online late in 1996, its stock was 
in free fall, its last president had quit four 
months into the job, and members were 
coming and going so fast that the word 
churn entered common business parlance. 
Pittman brought showbiz pizzazz, thanks to 
his high-profile history with MTV and Time 
Warner’s Six Flags amusement parks (since 
sold). He also brought discipline. By manag¬ 
ing costs, developing new revenue streams, 
and delivering profits, he transformed AOL 
from a financial roller-coaster into a smooth 
and dependable performer. All this made 
him hot stuff on Wall Street. 

But Pittman now faces a challenge like no 
other - riding herd on the largest corporate 
merger in US history, one that, spin notwith¬ 
standing, makes many AOL shareholders 
edgy. In June, when shareholders approved 
the deal - which still faces months of review 
before it passes muster with government 


Analysts fervently endorsed the new-old media 
giant, calling AOL Time Warner our fully interactive 

future s "operating system for everyday life." 


that’s fine. But in a digital environment, all 
media converge. Time Warner labored to 
get traction online, but turf battles and ego 
clashes hobbled every try, from the 1994 
initiative that yielded its much-maligned 
Pathfinder Web site to last year’s attempt 
to form “vertical hubs” on the Web - a 
finance site, for example, built around 
Money , Fortune , and CNNfn. Many in the 
company believe that the collapse of that 
strategy amid the long knives of corporate 
infighting led inexorably to the decision to 
sell to AOL, the online upstart from Dulles, 


regulators in the US and Europe - the only 
sour notes came from a few AOL kvetchers 
who asked the nagging question: Remind us 
again, why is this deal such a good move 
for our company? AOL’s stock slid 30 per¬ 
cent between January - when the merger 
was announced - and June, and though 
Steve Case attributes that entirely to tech- 
stock jitters, a lot of people are worried that 
AOL is about to swallow a porcupine. 

“Time Warner culture can be so vicious 
that I think it could do serious damage to 
AOL,” says one Time Warner veteran. “AOL 
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"My fondest hope is that AOL will come in here and 
kick butt. But people are genuinely afraid AOL will 
become just one more division of Time Warner." 


doesn’t have a clue what it’s taken on, despite 
Bob Pittman’s past involvement with Time 
Warner,” declares another. “This is a very 
complex, divided, and divisive animal.” 

And what’s the mood at Time Warner? 
Depends on which principality you’re in. 
Although the company is officially organized 
into six divisions (publishing, cable systems, 
filmed entertainment, music, cable networks, 


and the recently formed digital media unit), 
people still think of it as Time, Warner, 
and Turner - or New York, Burbank, and 
Atlanta, as they’re commonly referred to. 
Atlanta remains a quasi-autonomous terri¬ 
tory reporting to vice chair Ted Turner - 
which is why the announcement in May that 
he would cede control of the cable networks 
to Pittman met with disbelief there, even 


prompting talk that Turner (Time Warner’s 
largest shareholder) would turn against the 
deal. But much of the rest of Time Warner 
awaits AOL’s looming “digital override,” as 
Levin has so colorfully phrased it, with a 
stunned, vaguely hopeful acceptance. 

The initial reaction was financial eupho¬ 
ria, since Time Warner stock options vested 
the moment its board voted to accept the 
deal. But it went further than that. Many 
divisions have been promoting their offer¬ 
ings on AOL for years, so they’re familiar 
with its ways and eager for its expertise. 

“I look forward to learning what they can 
teach us,” says an executive on the film side 
in Burbank. “A lot of Time Warner assets 
could become ubiquitous in people’s lives, 
especially as we move to handheld and cel¬ 
lular devices. There could be magic.” 

Across the country at the Time & Life 
Building, home of the magazine division, 
the feeling is equally enthusiastic. This isn’t 
a repeat of 1990, people will tell you, when 
the Ivy League acolytes of Henry Luce, 
Time’s legendary patriarch, found them¬ 
selves in bed with the fleshy vulgarians of 
Warner. Time Inc. has slipped into perma¬ 
nent casual-Friday mode since then, its sack 
suits replaced by jeans and khakis. AOL 
looks like a great fit, as in tune with Middle 
America as People or In Style. It’s easy to see 
how promotions on AOL’s opening screen 
could supercharge subscription drives: 
Within three weeks of its launch, Time 
Inc.’s latest offering, the amiably square 
eCompany Now, had racked up 30,000 subs 
thanks to promotions on AOL. It’s also easy 
to see how AOL’s dramatic reach might 
finally make the magazines a force on the 
Internet - something Time Inc. executives 
never accomplished. 

“People have written that we’re going to 
lose all these managers, but that’s not such 
a bad idea,” says one insider. “They’re very 
capable of producing profits - they’re just 
not capable of moving into the 21st century.” 
A colleague is more blunt: “My fondest hope 
is that AOL will come in here and kick butt. 
What people are genuinely afraid of is that 
AOL will become just one more division.” 

Theoretically, that could happen: Though 
AOL has been in hypergrowth, in revenue 
terms it merely looks like a neat addition to 
the Time Warner empire. The $5.7 billion it 
pulled in last year puts it about even with 
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RISKS 


o succeed in a rapidly changing economy, it's essential that businesses effectively manage their 
information technology. According to the Department of Commerce, IT accounts for 50% or more 
of US productivity growth since 1995. Yet, as companies increase their technology investments, 
many of them are having difficulty addressing — or even identifying — the corresponding risk. 

Jamie Ross, national leader of IT risk-management and assurance services at Ernst & Young, 
discusses the risk environment that companies must survive today — and how effective IT risk 
management can empower those companies' business strategies. 


reduction — depends upon the effective 
use of information technology. If a firm’s 
technology isn’t up to speed, both its 
ability to achieve objectives and its 
reputation can be impaired. IT risks like 
reliability and security breaches have a 


Q: How is IT risk affecting companies 
core business strategies? 


Ross: The success of a company s key 
initiatives — whether they involve ecom- 
merce, supply-chain automation, or cost 
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direct — and potentially long-term - 
impact on market capitalization. Unless 
their systems are reliable, available, and 
secure, businesses are in danger of losing 
the trust and confidence of shareholders, 
business partners, and consumers. 

What are some of the biggest IT risks 
that companies face today? 

To stay competitive, companies must con¬ 
stantly embrace new opportunities and 
technologies — globalization, ecommerce, 
mergers and acquisitions, or process 
improvement, increased efficiency — all 
of which bring IT changes and new risks. 
Poorly managed ERP systems can’t fulfill 
orders, properly track inventory, or find 
and resolve payment problems. 
Consolidating businesses — or business 
units — creates integration issues that 
can result in critical system incompatibilities, 
duplication of effort, and major security 


Bridging the divide between online 
browsers and offline buyers, Yclip enables 
brick-and-mortar businesses to target 
consumers through online promotions. With 
partners like First Data Corporation, Yclip 
offers incentive marketing tools — digital 
coupons, for example — that let shoppers 
register for off- and online discounts. 


breaches. IT risk management isn't just 
about technology — it’s about business, 
too: We can’t separate business and IT 
issues any longer. 

Is this true of ecommerce companies 
as well? 

Definitely. Just about every company — 
dotcoms and brick-and-mortars alike — 
is looking at some ecommerce solution. 
They all need to secure their technologies 
and services quickly and fluidly to stay 
competitive in this volatile market. Yet, we 
still see well-promoted Web sites unable 
to handle traffic, despite customers’ zero 
tolerance for downtime. Companies have 
little room for error in their ecommerce 
strategies, whether these involve adapting 
and automating their supply chain, or 
addressing critical privacy issues. 


but also actual organizational and behav¬ 
ioral risk issues: security policies, HR poli¬ 
cies, operational policies, and change con¬ 
trol measures," he says. “The great part of 
having this relationship is that we now have 
consistency among our financial, business, 
and technical structures." 


11 BY NOT IDENTIFYIMG 
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—Jamie Ross, E&Y 

How do companies begin to address 
these issues? 

By assessing corporate goals and identifiable 
IT risks. How do they measure, evaluate, 
and prioritize IT risks? How do they define 
what’s high, medium, or low risk for 
them? How do they address security, or 
protect themselves from attack? And how 
can these companies address the risks 
they can't identify? What procedures are 
in place to respond to unpredictable 
changes in their IT or business infrastruc¬ 
tures? What are their contingency plans 
should their systems fail? What procedures 
do they have in place for managing security- 
related IT risks over time? Because the IT 
field is constantly changing, businesses 
must create an IT risk-management frame¬ 
work to ensure that they stay on course. 

What are some possible solutions? 

IT affects businesses in everyway. Ernst 
& Young meets that challenge by facilitating 
communication within all of a company’s 
business units to identify its overall objec¬ 
tives, its unique management techniques, 
and its associated risks. We may provide a 
company with a framework for implementing 
a secured environment or improving the 
efficiency of its IT functions. There are 
many ways to manage risk, including 
controlling, mitigating, and transferring it. 

But when a company chooses not to identify 
or address risk, it is, in fact, choosing to 
accept it. 


Since its inception in 1998, Yclip knew it had 
to address IT risks in order to be successful. 
Customers relinquishing personal data and 
partners — including banks and advertisers 
— needed assurance that their information 
would be protected. Yclip turned to Ernst & 
Young to help it incorporate risk management 
into its IT systems from the ground up — 
the way to build trust with customers in the 
new economy. 


Yclip says that Ernst & Young helped its 
credibility, saving the company dollars and 
headaches in the process. “Bringing Ernst 
& Young on board early in our development 
process gave us a clear direction for 
addressing security and data integrity — 
down to which password standards we 
should interact with," says Yclip tech-inte- 
gration VP Chris Connell. “It gave us a 
chance to build our systems using industry- 
standard best practices for IT risk, as 


*Source: International Data Corporation 
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Time Warner’s cable systems division ($5.4 
billion), but well behind cable networks 
($6.1 billion) and filmed entertainment ($8.1 
billion). Even after its slide, however, AOL’s 
market value stood at more than $120 bil¬ 
lion - nearly 20 percent higher than Time 
Warner’s. But at a meeting of Time Warner 
finance people in Florida several weeks 
after the merger announcement, senior AOL 
executives declared that AOL was not going 
to be just another division - that they would 
be taking charge. 

“AOL - they’re a different breed of cat,” 
says an executive familiar with both cul¬ 
tures. “First, there’s a 10-year-plus age dif¬ 
ferential between their work force and ours. 
Second, they’ve known only success, and 
therefore they’re fearless. And third, they 
are seeking to replace the existing order 
with a new order - so they’re different from 
people who are invested in the status quo.” 
AOL is always on, always hungry, always 
demanding something new. “The work ethic 
is intense, and there’s zero tolerance for not 
getting it done - but there’s so much team 
effort,” says one veteran. “This company is 
a force of nature and it has to dominate, 
because it’s unified, because it can only do 
one thing: put out the service, 24 hours a 
day. That’s what the old media world will 
never understand.” 

T rue enough. But the new media world 
had better understand that when you 
marry a company like Time Warner, you run 
into some heavy legacy issues. AOL would 
be well advised to take a long look at Time 
Warner’s online track record, a tragicomic 
bumblefest that isn’t simply part of the past 
- it’s a guide to the dysfunctional present. 

It’s not as if Time Warner discovered the 
Internet yesterday: Prodded by a forward- 
looking CEO, it has long been in the van¬ 
guard of new media explorations. Trouble 
was, it inevitably ended up lost in the 
woods. “Jerry Levin really is a visionary,” 
says one veteran. “It’s just always been so 
much more difficult than he thought it 
would be.” 

Nowhere was it more difficult than in 
Orlando, Florida, where Time Warner spent 
at least $100 million developing the inter¬ 
active television of the future, only to dis¬ 
cover that it didn’t work. At the same time, 
it blew the chance to buy the future whole- 
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sale: In 1994, the year Levin unveiled the 
Full Service Network in Orlando, Microsoft 
cofounder Paul Allen put his 25 percent 
stake in AOL - then worth $200 million or 
so - on the market. (Such a stake would now 
be worth around $14 billion.) Meanwhile, 
a committee of Time Warner execs looked 
at the idea of buying AOL or a competing 
online service, but opted instead to go with 
Pathfinder, the Web site Time Inc. had been 
developing. 

They ended up with a poster child for old 
media cluelessness, ridiculed for its regurgi¬ 
tated magazine content and revolving-do or 
management, for burying some of the best 
media brands on the planet under a moniker 
no one knew. But Pathfinder didn’t start out 
as a joke. In 1994, long before the word por¬ 
tal was applied to the Internet, it was envi¬ 
sioned by its cofounders, Time Inc. New 
Media execs Walter Isaacson and Jim Kin- 
sella, as a “gateway” to the World Wide Web, 
with free email and a search engine and 
material from across Time Warner. 

The reasoning was prescient: Online 
access would soon become a low-margin 


commodity, like PCs or refrigerators. What 
had value was all the stuff you could do 
once you got there - chat, email, surf, play 
games. The ambition, in other words, was 
to be AOL. 

But top-level zeal for the project was 
almost nil - witness Time Inc. chair 
Don Logan’s notorious 1995 remark that 
Pathfinder had “given new meaning to the 
term black hole.” The search engine and 
other features were stalled for lack of fund¬ 
ing, and internal rivalries were so bad that 
Isaacson and Kinsella couldn’t even get Sun¬ 
set, Southern Living, and Time Life Books to 
collaborate on a simple gardening site. 

It was also a matter of priorities: At Time 
Inc., old media came first. After Isaacson 
was anointed managing editor of Time in 
late 1995, Logan’s charge to Isaacson’s suc¬ 
cessors wasn’t to build Pathfinder into a 
leading destination on the Web; it was to 
learn as much as possible, lose as little as 


possible, and figure out how new media 
could help Time’s existing businesses. But 
most magazine editors didn’t see how a 
medium that’s on 24/7 could do anything 
but steal away readers. It wasn’t until after 
Princess Diana’s 1997 car crash, when 
People broke news about the investigation 
online and got a huge spike in Web traffic 
with no drop in newsstand sales, that 
People's editor got it: The Web version could 
actually fuel demand for the print product. 

“Great,” says one ex-Pathfinder executive. 
“The only problem was, it happened two 
and a half years too late - and there were 
still 10 or 20 other editorial types who 
needed to have their own V8 moment.” 

P athfinder was hardly the only Web 
scheme to go awry at Time Warner. 

It happened again in 1997 - before Yahoo! 
became an unassailable brand - with a 
planned Web portal known as Go2, a project 
that won approval from corporate higher- 
ups only to expire in a welter of meetings. 
And then again with Entertaindom, the site 
that became the centerpiece of last year’s ill- 


fated hub strategy. Each time, a handful of 
eager scouts got a green light from the top, 
only to be ambushed by everyone else along 
the way. 

Both Go2 and Entertaindom came out of 
Warner Bros., which was trying to figure out 
what the Internet could do for entertain¬ 
ment. The studio first went online through 
AOL, licensing a version of the soft-news 
TV show Extra in 1994. Warner Bros. 

Online was set up two years later, when 
Jim Moloshok, the television executive 
who’d made the Extra deal, enlisted Jim 
Banister from the CD-ROM group and Jeff 
Weiner from strategic planning. 

By early 1997, Banister was looking 
beyond entertainment. He’d hooked up with 
Rich Zahradnik, vice president of CNNfn.com 
- the Internet half of CNN’s business-news 
channel, and the only Web site at Time 
Warner that was actually making money. 
Zahradnik and Banister were collaborating 


on a plan for a search engine that would 
serve as a Web portal. With almost touching 
boosterism, they dubbed it Go2: Go Time 
Warner Online. 

A year and a half had passed since Kin- 
sella’s gateway proposal; Banister and 
Zahradnik were thinking of something more 
like Yahoo! than AOL. They created a proto¬ 
type and started to sell the idea to Time 
Warner CFO Richard Bressler. That fall, at 
a summit meeting Bressler hosted in the 
Time Inc. cafeteria, thirty-odd executives 
from around the company watched a care¬ 
fully scripted demonstration and batted the 
idea around. After that came more meetings 
- with the cable networks, with the studio, 
with Time Inc. All the while, Yahoo !’s stock 
was trending upward. 

Then, in early 1998, Yahoo! nearly dou¬ 
bled; by mid-July it nearly doubled again. 
Suddenly Time Warner was in a different 
game. The surge in Yahoo!’s market cap 
signaled not just Wall Street’s validation of 
the Web but its judgment that brand-name 
content like Time Warner’s was largely 
irrelevant. Eyeballs - valued for their direct 
connection to the brain, the purchasing 
center of the body - were the prize everyone 
was after, and the way to get them was to 
offer some sort of guide to the vast cornu¬ 
copia of stuff online. But Time Warner had 
dithered too long to build a portal, so - like 
Sony, Disney, and almost every other media 
giant - it had to think about buying one. 

Moloshok was drafted into the discus¬ 
sions, along with Linda McCutcheon, his 
counterpart at Time Inc. New Media. They 
talked with CNET about buying Snap!, 
with Compaq about buying AltaVista, with 
LookSmart, with Excite - but nothing got 
beyond Richard Bressler and his corporate 
finance team. “He was trying to come 
up to speed on new media,” McCutcheon 
recalls. “But the first time you look at a 
dotcom balance sheet, it’s a sobering and 
scary moment.” 

Banister told Moloshok he was wasting 
his time with Bressler. While those two 
were off kicking tires in Silicon Valley, Ban¬ 
ister had concluded that entertainment 
would be the next big thing on the Web. 
Microsoft and AOL had both invested heav¬ 
ily in original online entertainment in 1996, 
then bailed because they weren’t getting 
enough traffic. But it was time to look again, 


Time Warner's online track record is a tragicomic 
bumblefest, but it's not simply part of the past - 
it's a guide to the dysfunctional present. 
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Banister argued: Modem speeds were 
increasing, streaming audio and video tech¬ 
nologies were progressing rapidly, and the 
online population was about to reach criti¬ 
cal mass. So in June 1998 - the same month 
NBC bought into Snap! and Disney bought 
a chunk of Infoseek - he and Weiner wrote 
a business plan for Entertaindom: a mass- 
appeal site that would feature shows from a // 
variety of producers, just like a TV network. 

With money from the studio, Banister 
started work on a prototype. Levin saw a 
demo in March 1999. The next thing they 
knew, he mentioned it in a talk. Then 
Bressler phoned to say that Entertaindom 
would be funded - and that it would be 
taken out of Warner Bros, and put into a 
new unit they were setting up at the corpo¬ 
rate level, Time Warner Digital Media. It 
would be Time Warner’s entertainment hub 
on the Web, with original programming, 
sure, but also profiles and reviews from 
other Time Warner properties like Enter¬ 
tainment Weekly and In Style. There’d be 
other hubs as well - finance, news, sports. 

And the head of Time Warner Digital 
Media? Bressler himself. Suddenly this Web 
stuff was important. The message was clear: 


Levin, Time Warner's "visions and values" man. 


You guys were the B team, now here comes 
the A team - so get out of the way! 

Mfhat had changed was this: Wall Street 
IIII wanted to see an Internet strategy, 
pronto. Disney had one: Together with 
Infoseek, it had just launched the GO Net¬ 


work, with the expectation that it would 
soon be among the top three Web properties 
in the US. (It wouldn’t, but who knew?) 
Time Warner needed one, too. 

And who better than Richard Bressler to 
run it? In March 1995, when Bressler was 
named CFO, Time Warner was $15 billion 
in debt and its stock was flatlining, even 
though operating income was up across 
most of the company. Not quite four years 
later, the stock was trading at record highs 
and the debt, while still staggering, had 
been refinanced on far less onerous terms. 
Clearly, Bressler was a genius. The feeling 
on the board was that he had a lot of poten¬ 
tial as an operating officer, though first they 
had to try him out. He’d spent a year evalu¬ 
ating portal deals; digital was perfect. 

Bressler declined comment for this arti¬ 
cle. But insiders say he was the last person 
they’d expect to find in charge of digital 
media: “I could name 50 other people at 
Time Warner - well, maybe 25 - who knew 
more about the subject,” says one. The joke 
in New York was that Bressler would be 
deciding their digital future on the same 
day his secretary taught him to use email. 
“His knowledge of new media seemed to be 
gleaned largely from reading Fortune ,” says 
another insider. “It was painful to try to 
explain all these things - firewalls, server 
farms, bandwidth constraints. It was New 
Media 101.” 

As for the vaunted hub strategy, many 
within the company viewed it as little more 
than a press release. Announced in June 
after months of internal meetings, it coin¬ 
cided with the promulgation of Levin’s 
“Visions and Values” initiative, a warm ’n’ 
fuzzy drive that was supposed to make Time 
Warner a more integrated company. 


On a superficial level it made sense. But 
if Pathfinder cofounder Walter Isaacson, 
whose political skills are regarded around 
Time Inc. with genuine awe, couldn’t find 
the magic formula, what hope did Bressler 
have of melding all of Time Warner in his 
first try at running something? And Digital 


Media was just a committee anyway: 

Bressler and the heads of Time Inc., Turner, 
and Warner Bros., with some corporate 
bean counters for staff and a former Time 
Inc. executive named Michael Pepe as 
Bressler’s second-in-command. 

“They were in a dark room, feeling their 
way along the wall,” says a former Time Inc. 
executive, “trying to come up with some¬ 
thing that sounded credible next to Disney’s 
carefully articulated GO Network plan. But 
it was Monty Python’s Flying Circus. 'Do we 
want our hub to be a traffic aggregator?’ 

What is a traffic aggregator?’ What’s a hub 
again?’ In a room of 30 people, there’d 
be 27 trying desperately to pretend they 
understood what was going on and 3 bang¬ 
ing their heads on the table, crying, 'Oh 
God, please make this stop!”’ 

The people who were actually supposed 
to build the hubs were scattered throughout 
the company - and getting them to work 
together was a job for the UN. There were 
dustups over news, but the real donnybrook 
came over the financial hub, which was 
supposed to combine the sites of CNNfn, 

Money , and Fortune in a powerful financial- 
services destination that some thought 
could rival Quicken.com. The obvious thing 
to call it was Money.com - but Money.com 
belonged to Time Inc., whose execs didn’t 
want Turner running a Web site with their 
name on it. And CNNfn thought handing the 2 

site to Time Inc. would be tantamount to £ * 

rewarding its failure with Pathfinder. % « 

“They were trying to use it as a land grab,” ° t 
gripes a Turner insider. “Their approach 11 

was, 'We failed, so let us run it.’ ” Then, in 
June, CNNfn imploded: President Lou Dobbs ^ < 
quit after a blowup with the Turner brass 5 ° 

over Space.com, his startup site on space ± S 


Imagine Levin's frustration," says a Time Warner 
vet:"'Do I want to let infighting kill the company? 
I'm going to do what's best for the shareholders.'" 
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exploration, just as the two executives run¬ 
ning CNNfn’s Web site left to start MyPrime- 
Time.com, a self-actualization portal for 
baby boomers. Time Inc. won by default. 

Meanwhile, Entertaindom’s launch date 
slipped from March to May to November 
1999 as Moloshok and Weiner found them¬ 
selves flying to New York for meetings, 
drawing up one business plan after another, 
and trying to line up content in their spare 
time. But making content deals wasn’t easy: 
Entertaindom didn’t have the budget for 
Hollywood paychecks and, unlike a startup, 
it wasn’t free to hand out stock options 
either - even though Time Warner had 
reluctantly agreed to spin it off as a sepa¬ 
rately traded company, with staffers getting 
options on 20 percent of its shares. 


Moloshok had been hoping to give equity 
to five or ten big stars who’d do some pro¬ 
gramming and go on The Tonight Show to 
talk about it - the kind of arrangement 
Shockwave subsequently made with Tim 
Burton. But this rang all the wrong bells at 
corporate. What if the cast of Friends (broad¬ 
cast on NBC but produced by Warner Bros.) 
asked for chunks of Time Warner the next 
time their contracts came up for renewal? 
Where would it end? 

By the time Entertaindom finally launched 
at the end of November, half of Hollywood 
was planning entertainment Web sites and 
Time Warner’s digital hub strategy was a 
shambles. Executives who’d been recruited 
to work with Bressler were seething, not 
just over his lack of Net savvy but over his 
reluctance to risk confrontations or make 
tough decisions. But Parsons doesn’t blame 
Bressler: “As we got further into trying to 
implement the hub strategy,” he says, “it 
became clear that this was going to be more 
expensive, more time-consuming, and 
riskier than something like a merger” - the 
merger Levin and Bressler were already 
hammering out with AOL. 

“A company like Time Warner is not built 
for innovation,” one veteran says wearily. 
“These are people who are running multi¬ 


billion-dollar businesses, and they don’t have 
the luxury of breaking eggs. How do you pro¬ 
tect what you’ve got? That’s the focus of a 
mainstream media company. Jerry Levin is 
one of the smartest men I’ve seen - he sees 
things other people don’t see. And there were 
great opportunities - but that’s like saying 
that if I could fly, I would be Superman.” 

“Levin was so frustrated,” says another 
Time Warner veteran. “He’s the smartest, 
the most dedicated - his heart is in the com¬ 
pany. Not everybody in that building is the 
same way. So maybe Levin said, ‘Do I want 
to let infighting kill the company, or do I 
eliminate the infighting and solve the prob¬ 
lem with Wall Street over a new media 
strategy at the same time? Fuck everybody 
else - I’m going to do what’s best for the 


shareholders.’ Now the problem children are 
being turned over to AOL to manage, and 
the only thing Levin has to worry about is, 
was it the right move for the shareholders?” 

F or Jim Moloshok, the AOL deal seemed 
like a vindication. Entertaindom might be 
late, but it was still pretty hot stuff, and 
Moloshok, who’d been cutting deals with 
AOL for years, was figured to be the point 
man for the integration of Warner Bros, into 
the new company. As it happened, Moloshok 
was the one on the way out. Weeks after 
Levin’s visit, Entertaindom - the only hub 
that actually got off the ground - was 
abruptly shifted out of Digital Media and 
back to Warner Bros. Then the company 
backed off its plan to take the site public 
and offered options on Time Warner stock 
that were both more restrictive and less 
lucrative. After all, how could Time Warner 
justify a deal that might make people in a 
division of a division richer than all but a 
handful of top corporate execs? Besides, it 
wasn’t exactly desperate to go digital any 
longer: It had AOL. 

By late this March, Moloshok, Banister, 
and Weiner were negotiating their exits. By 
early April, Entertaindom staffers were bail¬ 
ing right and left. On the day the three 


founders’ departure was announced, flyers 
appeared on the Warner Bros, lot offering 
bounties for successful referrals to the 
Warner Bros. New Media division - $1,500 
for a secretary, $2,500 for a supervisor, 
$5,000 for “manager and above.” Across the 
country at CNNfn - where the staff was still 
demoralized from Dobbs’ defection the year 
before - the mood was almost as dour. 
“These are people who thought they were 
building good sites,” says Rich Zahradnik, 
who’s now president of Goalnetwork.com. 
“There’s a good amount of fear and loathing.” 

Meanwhile, very little noise was coming 
out of 75 Rock. An ominous sign? Hard for 
Time Warner’s problem children to say. The 
corporate map was being redrawn by a 
four-man consolidation committee: Bressler 
and Time Warner president Richard Parsons 
from New York, and, from Dulles, AOL 
president Bob Pittman and vice chair Ken 
Novack, a close confidante of Steve Case. 

It was part of the deal that Case would be 
chair and Levin CEO, with Pittman and 
Parsons reporting to Levin as co-COOs - but 
how they’d divvy up the job was anyone’s 
guess. There was constant traffic between 
Dulles and New York, Dulles and Burbank, 
Dulles and Atlanta, yet nobody below the 
top levels of Time Warner’s six divisions 
was being consulted. So people kept a close 
eye on the gossip columns and waited. 

Then, in early May, word came down. 
Pittman would take AOL, plus magazine 
publishing, cable systems, cable networks, 
and The WB - in other words, everything 
that brings in money from advertising 
and/or subscriptions. Parsons would get 
music, filmed entertainment, and book pub¬ 
lishing - that is, everything that’s pure con¬ 
tent (and vulnerable to free distribution on 
the Internet). It wasn’t hard to imagine 
Time Warner as a train coming uncoupled 
in the Old West, its front half pulling away 
under Pittman as the back half grinds 
slowly to a halt beneath the blistering desert 
sun. “Pittman captured the future,” one 
insider declares. “Parsons probably won’t 
stick around.” 

Pittman wasn’t available for comment, 
but Parsons sounds committed: “My focus, 
and certainly Bob’s, is let’s make this thing 
work,” he says. 

There were other developments as well. 
Ted Turner was relegated to an advisory 


"AOL knows exactly what they're going to get. 

They don't care.They're going to blow right over it. 

It's no different from getting Netscape." 
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role - and despite the talk that he’d try to 
scuttle the deal in retaliation, he’d already 
signed an agreement with AOL to approve 
it. Bressler was made head of a venture 
capital fund, scouting strategic investments. 
David Colburn, AOL’s ace dealmaker, was 
put in charge of business development, 
reporting to Pittman. Colburn is one of the 
brains who got AOL where it is today - the 
architect of such stunners as the March 
1996 deal to license Netscape’s Web browser, 
followed the next day by an agreement with 
Microsoft to make Internet Explorer its 
primary browser. How many venture invest¬ 
ments can be made without Colburn’s par¬ 
ticipation? Depending on the answer to this 
question, Bressler’s new position may be 
largely ceremonial. 

But the big if involves Pittman: How are 
his partnerships with Jerry Levin and Dick 
Parsons supposed to work? At AOL, he and 
Case simply took separate roles. “Steve’s the 
big thinker,” says an industry exec. “Bob’s 
more of an operator. And Bob’s deal with 
Steve is that Steve doesn’t touch the busi¬ 
ness.” But that’s the deal Levin has now 
made with Case. Pittman’s deal with Levin, 
presumably, is to keep his part of the com¬ 
pany in shape and stay out of trouble. 

That could be hard. Pittman’s strengths 
have always been clear - a fantastic talent 
for promotion, an ability to interpret research 
and spot trends before they happen. “Bob 
really makes a point of understanding the 


In the redrawn corporate map, Parsons gets pure 
content. Pittman gets everything that brings in 
money from ads or subscriptions - "the future." 


rep for trying to pass himself off as the chan¬ 
nel’s creator (the idea wasn’t his, though the 
execution was). Later, as an adviser to then- 
cochair Steve Ross at Time Warner before he 
took over Six Flags, he turned up in gossip 
columns as a candidate for other executives’ 
jobs. 

At AOL Time Warner, the only job he’d 
want is Levin’s. True, the obvious setup for 
competition is between Pittman and Par¬ 
sons. “With Pittman taking over all the 
pipes,” says Jim Moloshok, “he can say to 
the other half of the company, This is what 
we need to satisfy the pipe.’ I can see 
Pittman redirecting the studio to create 
short-form content for the Internet instead 
of half-hour comedies.” 

But Parsons is viewed as a self-effacing 
guy - someone who’ll keep his head down 
and do his job and not fight Pittman to get 
in the limelight. The real danger of conflict 


financial officer, CFO of the combined com¬ 
pany. It puts Ken Lerer, a longtime Pittman 
associate who left his high-powered New 
York PR firm to join AOL, in charge of strate¬ 
gic positioning, corporate communications, 
and investor relations: an entire spin hospi¬ 
tal. AOL’s general counsel, AOL’s CTO, AOL’s 
vice president for public policy - every one 
of them will take that job in the new com¬ 
pany. Sure, the Time Warner bosses will 
keep on heading their divisions, but they’ll 
answer to a whole new crew. 

“AOL knows exactly what they’re going to 
get,” says a veteran Time Warner executive. 
“But they don’t care. They’re going to blow 
right over it. It’s no different from getting 
Netscape, and all those people who say the 
Internet ought to be free. They’ll say ‘Left!’ 
and you’ll go left. They’ll say ‘Right!’ and 
you’ll go right. It’ll be handled, or the peo¬ 
ple who don’t like it will leave.” 


is with Levin, whose contract was just 
renewed through 2003 (with three-quarters 
of the board required to unseat him), and 
with the division heads who will now be 
reporting to Pittman. 

These people have worked closely with 
Levin for years, and it’s hard to imagine him 
suddenly handing them off to Pittman. It’s 
not just that - in a company where these 
distinctions still matter - Levin was a Time 
Inc. man while Pittman was a protege of 
Steve Ross, the legendary entrepreneur who 
cobbled together Warner Communications. 
It’s that Time Warner is Levin’s entire life. 
“Jerry Levin is never off,” says a well-placed 
industry executive. “He’s there from 7:30 am 
till 11 at night - and you can get an email 
back from him in five minutes. He sits down 
with these guys individually: ‘What are your 
issues? What are your needs? How is your 
quarter?’ They’re going to look at Pittman, 
as they often did at Parsons, and say, ‘What 
value does he bring to my day?’ ” 

That assumes they have the luxury of ask¬ 
ing such a question. Because the new struc¬ 
ture doesn’t just give Pittman control of the 
pipe. It also makes Mike Kelly, AOL’s chief 


consumer,” says Lee Masters, CEO of Liberty 
Digital, who’s known him since they were 
both teenage DJs in the ’60s. “Because if 
you’re not promoting the right thing, it doesn’t 
do you any good.” Yet Pittman’s flair for self¬ 
promotion can rankle: At MTV he got a bad 
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PROPERTIES + PLAYERS 


AOL TIME UUARNER: A map of the future 


AOL Time Warner's combined value - some $225 billion - will dwarf all previous media mergers. If regulators give their blessing, 
the new company will control two Hollywood production studios, one of the world's biggest music companies, the largest mag¬ 
azine publisher in the US, nearly half of the nation's most popular cable channels, almost 20 percent of cable customers, and 
online access for more than half of the Internet users. Here's how the properties and players stack up. - Jason Edwards 
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AMERICA ONLINE 

HOME DOX OFFICE 


CEO BARRY SCHULER 

CEO 

JEFFREY BEWKES 

i Interactive Services Group 


HBO, HBO Plus, HBO Signature, HBO Family, HBO Com- j 
edy, HBO Zone, HBO en Espahol, Clnemax, MoreMAX, 

1 AOL, CompuServe, Netscape Navigator, AOL TV 


i interactive Properties 


ActionMAX, ThrillerMAX j 

j ICQ, Digital City, AOL MovieFone, Spinner, Winamp 


Joint ventures 

i AOL International (Joint ventures) 


Comedy Central, HBO Ole, HBO Brasil, HBO Asia, HBO 

! AOL Latin America, AOL Australia, AOL Hong Kong 


Hungary, HBO Czech, HBO Poland, HBO Romania 


TIME INC. 

TURNER BROADCASTING SYSTEM 


GEO i DON LOGAN EDITOR IN CHIEF i NORMAN PEARLSTINE 

CEO 

TERRY MCGUIRK 

'""-..J Time, People, Sports Illustrated, Fortune, Life, Money, 

In Style, Entertainment Weekly, Time Digital, Time for 

Kids, Teen People, People en Espahol, Sports Illustrated 
i for Kids, Sports Illustrated for Women, Fortune Small 


TV and radio channels include CNN, CNNfn, CNN Head- j 
line News, CNN Interactive,TBS Superstation,Turner 
Network Television, Turner Classic Movies, Cartoon 
Network j 


1 business, eCompany Now, Asiaweek, Mutual Funds, 

| Coastal Living, Southern Living, Southern Accents, 

I Sunset, Real Simple, Wallpaper, This Old House, Progres- 
: s/Ve Farmer, Parenting, Family Life, Baby Talk, Cooking 


Turner Sports j 



Atlanta Braves, Atlanta Hawks, Atlanta Thrashers, 

World Championship Wrestling, Goodwill Games 

Light, Health 


Joint ventures 

1 

TIME WARNER CABLE 


Cartoon Network Japan, Court TV 


CEO JOE COLLINS 

THE WB | 

\.j 12.6 million customers connected 

CEO 

JAMIE KELLNER 

i Five local news channels, including NY1 News 


2000-2001 season includes Angel, 7th Heaven, Buffy 

j Joint ventures 


the Vampire Slayer, Charmed, Dawson's Creek, Felicity, j 

Jack & Jill, The Jamie Foxx Show, Sabrina, Crosse Pointe, j 
Popular, Roswell, Pokemon, Animaniacs 

i Road Runner, Time Warner Telecom 
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WARNER BROS. 

WARNER EMI MUSIC (Joint venture) j 


CEO BARRY MEYER 


Warner Bros. Pictures, Warner Bros.Television, Warner 
Bros. Animation, Looney Tunes, Hanna-Barbera, Castle 
Rock Entertainment, Telepictures Productions, Warner 
Home Video, Warner Bros. Consumer Products, Warner 
Bros. Studio Stores, Warner Bros. International Theatres, 
Warner Bros. Online, DC Comics, Mad Magazine 


CEO 


NEW LINE CINEMA 


CEO ROBERT SHAYE 
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New Line Cinema, New Line Television, New Line New 
Media, Fine Line Features, New Line Home Video, New 
Line International, New Line Cinema Studio Store 


ROGER AMES 

...—j 

Music Labels 

Warner Bros./Reprise, Atlantic, Eiektra, EMI, Virgin, Capitol, j 
London/Sire, Maverick, Rhino, Qwest,Tommy Boy Music, i 
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Record Club 
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Music Publishing 

Warner/Chappell Music, EMI Music Publishing, Jobete Music i 
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Little, Brown; Warner Books; Book-of-the-Month Club 
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T he future headquarters of AOL Time 
Warner is a teardown now - a cavernous, 
half-chewed box at the southwest corner of 
New York’s Central Park, its top pulled off, 
its walls disappearing foot by foot. Traffic 
spins past it around a newly spiffed-up 
Columbus Circle, a statue of the great 
explorer gazing downtown toward a New 
World as fountains play at his feet. Three 
years in the future, 75 Rock and the Time 
& Life Building and CNN’s New York offices 
and studios will be emptied and the com¬ 
pany will regroup here, in one of two crys¬ 
talline glass shafts set to rise high over 
Central Park. From the new headquarters 
you’ll see luxury condos and an ultra-posh 
Mandarin Oriental hotel in the other tower, 
with a jazz performance space for Lincoln 
Center in between. Quite a contrast to 
22000 AOL Way in Dulles, a brittle glass- 
and-stone edifice deposited in the middle 
of nowhere, with nothing for company but 
the Wal-Mart across the road. 

Like 75 Rock, 22000 AOL Way is a sealed- 
off place where decisions get made that the 
denizens of AOL’s other three buildings - 
the “creative centers” known, rather un- 
creatively, as CC1, CC2, and CC3 - find out 
about in the papers. People at CC1-3 assume 
that as soon as the merger goes through this 
fall, Bob Pittman will put Dulles in his rear¬ 
view mirror. Of course, to the AOL troops, 
that means he wants to be in New York with 
them - the Time Warner people, who are 
being paid shitloads of money in order to 
collect scores of perks - instead of us. But 
it’s also rumored that once the new head¬ 
quarters opens, some of AOL’s creative types 
will move up to New York with him. 

Are they ready? You bet! There are no 
movie screenings in Dulles, no nightclubs, 
no concert halls, no nonfranchised restau¬ 
rants, no gourmet food stores or jewelry 
shops or expensive designer boutiques - 
just an army of AOL employees who work 
very, very hard all day, then go home to 
their bedroom-community condos and 
collapse until it’s time to come back and 
do it again. 

Not that they haven’t been well rewarded 
for it. Salaries at AOL used to be as much 
as 50 percent below par, but stock options 
more than made up the difference. From 
secretaries to vice presidents, people at AOL 
have been given generous options pegged to 


the share price on the day they joined - and 
every time the company announced a stock 
split, the number of options they held dou¬ 
bled while the strike price was cut in half. 
AOL’s stock split four times between January 
1998 and January 2000, while the share 
price went up by a factor of 10. (Even now 
it’s up sixfold.) So people on modest salaries 
became millionaires - not just a few people, 
but thousands of them. 

Fast bucks and physical isolation have left 
AOL with some cultural dysfunction of its 
own. “In the movie business or the publish¬ 
ing industry, you’re part of something big¬ 
ger,” says a former executive there. “At AOL, 
you’re part of AOL. This is your once-in-a- 
lifetime shot to get the pot of gold - and 
you’ll do anything to get it. It’s almost like 
a mass psychosis. There are few people in 
the world who wouldn’t walk into a snake 
pit for that kind of money. 


“Senior management would like to 
change that - and one way to change it is 
to merge with Time Warner, where you’re 
playing for your bonus and your love of the 
medium, where you’re part of an industry 
rather than part of the company. 

“It’s also the only thing AOL could do to 
get to the next level. Five years from now, 

50 percent of Internet users will have an 
always-on broadband connection. Who’s 
prepared to exploit that transformation? 
Only one company.” One very, very big com¬ 
pany: With a combined market cap of some 
$225 billion, AOL Time Warner’s stock won’t 
be doubling any time soon. “All the people 
who got rich in the gold rush will leave,” 
this executive predicts, “and they’re going 
to be replaced by regular working stiffs. 
They’ll resemble people who work for the 
phone company.” 

Yeah - but what a phone company. Six 
months before making the Time Warner 
deal, Case told The New York Times, “Win¬ 
dows is the past. In the future, AOL is the 
next Microsoft.” Now we know he wasn’t 
kidding - and so, apparently, do the Euro¬ 
pean Union and the US Federal Communi¬ 


cations Commission, both of which have 
asked for more details. Will Warner-EMI 
Music use its relationship with AOL to 
crowd out competitors in the digital down¬ 
loading business? Will AOL Time Warner 
make good on its “open access” pledge to 
open its cable lines to competing ISPs? A lot 
of questions will have to be answered before 
this deal goes through. 

For a glimpse of what could happen if 
it does, check out AOL TV, the recently 
launched service that threatens to port some 
of AOL’s most addictive features - instant 
messaging, buddy lists, chat - to your TV 
set. At first, AOL TV will reside in its own 
set-top box, an interactive add-on like 
Microsoft’s WebTV - not a winning proposi¬ 
tion. But before the end of the year, it will 
be included in a box sold to satellite sub¬ 
scribers of DirecTV (which is 15 percent 
owned by AOL). This is the same DirecTV 


that ABC promoted by taking out newspaper 
ads last spring when Time Warner shut it 
out of its cable systems. It’s also the same 
DirecTV that recently announced a deal 
with Microsoft to put out a separate set-top 
box with WebTV inside. Microsoft, AOL 
Time Warner - let the buyer decide, right? 
Let a thousand options bloom. 

But the merger hasn’t gone through yet. 
Everybody’s playing it cool. Once it does, you 
can bet AOL TV will show up in Time Warner 
Cable boxes as well. Maybe Bob Pittman will 
sweet-talk Joe Collins, his famously combat¬ 
ive cable chief, into going along. Or maybe 
Collins will be gone and Pittman will just 
make it happen. Either way, six years after 
Orlando, AOL and Time Warner Cable will 
finally get together to offer the operating 
system for your life. Online services, inter¬ 
active television, music and movies and TV 
on demand - AOL Time Warner will have it 
all. Who knows? It might even get a little, 
you know, synergy. ■ ■ ■ 


Contributing editor Frank Rose (rose 
@wired.com) wrote about Hollywood’s 
encounters with the Internet in Wired 8.06. 


"The gold rush crowd will be replaced by regular 
working stiffs, like people who work for the phone 
company." Yeah, but what a phone company. 
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Breakout Artist 

Dean Kamen, multimillionaire inventrepreneur, is going global with a robochair 
that climbs stairs, a miracle motor that fights disease, and his wildest notion 
of all - that scientists will be the 21 st century's superstars. By Scott Kirsner 


D ean Kamen’s sense of what’s possible is governed by the 
immutable laws of nature. Everything else is up for grabs. 
Kamen, 49, is a self-taught physicist and multimillionaire 
entrepreneur who lives in a hexagonally shaped house of his 
own design atop a hill just outside Manchester, New Hamp¬ 
shire. Invisible from the road, the estate is outfitted with 
a softball field, a wood-paneled library that’s full of awards 
and honorary degrees (Kamen never graduated from college), 
a wind turbine to help supply power, and a pulley system that 
can deliver a bottle of wine from the kitchen to the bedroom. 
He calls the place Westwind, and he stuffed it with a col¬ 


lection of toys and antiques that includes a jukebox, a slot 
machine, and a 25-ton steam engine once owned by Henry 
Ford. In Westwind’s basement, there’s a foundry, a machine 
shop, and a computer room, where Kamen often toils late 
into the night. He keeps a Porsche 928 and a black Humvee 
in one garage, two Enstrom helicopters in the other. The 
smaller, piston-driven chopper takes him to and from work 
at his offices in downtown Manchester; the larger, turbine- 
driven version is reserved for longer hops, like to his private 
island off the coast of Connecticut. For trips more than a few 
hundred miles, he flies his twin-turbofan CitationJet. 
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Kamen has high-powered friends to match 
his taste in toys, and throws lavish parties 
that entice many powerful people to New 
Hampshire. Visitors have included George 
W. Bush, NASA administrator Dan Goldin, 
and, more recently, John Doerr of the VC 
firm Kleiner Perkins Cauheld & Byers. But 
it’s not the Rolodex, the air force, or the 
tricked-out Batcave that separates Kamen 
from the usual posse of tech multimillion¬ 
aires. It’s the way he’s gone about acquiring 
it all, and the offbeat, often idealistic ways 
he chooses to spend it. 

While Kamen won’t divulge the size 
of his fortune, much of it stems from hav¬ 
ing invented things he decided ought to 
exist - no market research necessary - like 
first-of-their-kind medical devices. 

While Kamen was attending college in the 
1970s, his brother - then a medical student 
and now a renowned pediatric oncologist - 
complained that there was no reliable way 
to give steady doses of drugs to patients. So 
Kamen invented the first portable infusion 
pump capable of delivering drugs (such 
as insulin) to patients who had previously 
required round-the-clock monitoring, free¬ 


ing them from a life inside the hospital. 

In the mid-1990s, he devised a phone 
book-sized dialysis machine - at a time 
when similar devices were as big as dish¬ 
washers and required patients to make regu¬ 
lar trips to dialysis centers. Vernon Loucks, 
former chair of Baxter International, con¬ 
tracted Kamen’s privately held company, 
Deka Research & Development, to develop 
the machine. “We didn’t believe it could be 
done,” he recalls. “Now it’s all over the 
world. Dean is the brightest guy I’ve ever 
met in this business, bar none.” 

When he watched a man in a wheelchair 
try to negotiate a curb in the late ’80s, 
Kamen wondered whether he could build a 
chair that would hop curbs without losing 
its balance. After $50 million and eight 
years in development, the Ibot Transporter 
- a six-wheeled robotic “mobility system” 
that can climb stairs, traverse sandy and 
rocky terrain, and raise its user to eye-level 
with a standing person - is undergoing FDA 
trials, and should be available by 2001, at a 
cost of $20,000. That may sound high, but 
keep in mind that the Ibot erases the need 
to retrofit a home for a wheelchair. Plus, 


mobility system is if anything an understate¬ 
ment: In June, Kamen saddled up his Ibot 
and climbed the stairs from a Paris Metro 
station to the restaurant level of the Eiffel 
Tower - then promptly called John Doerr on 
his cell phone. 

“At first blush, you’d stay away from devel¬ 
oping something like the Ibot, just because 
of the legal implications,” says Woodie 
Flowers, a mechanical engineering professor 
at MIT and a friend of Kamen’s. “You’re 
going to put a human in it and it’ll go up 
stairs? That’s nuts. But he did it. He’s not one 
to get caught up in conventional wisdom.” 

Lately, Kamen has broadened his work 
beyond health care. He believes technology 
and ingenuity can solve all kinds of social 
ills - like pollution, limited access to elec¬ 
tricity, and contaminated water in many 
third-world countries, where bacteria from 
human feces in drinking water is a leading 
cause of cholera. To help ameliorate the 
water problem, Deka’s team of 170 engi¬ 
neers is working on a nonpolluting engine - 
funded by several million dollars of Kamen’s 
own money - based on a concept first floated 
in the early 1800s but never realized. 
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The device is called the Stirling engine; 
Kamen hopes it can be developed into an 
affordable, portable machine that will run 
a water purifier/power generator that could 
zap contaminated H 2 0 with a UV laser to 
make it safe for drinking. “It can burn any 
fuel, and you can do all kinds of things 
with it,” he says. “It might be very valuable 
in emerging economies, giving them access 
to electricity, even the Net.” 

Another project, to be unveiled in the next 
year, will necessitate building “the largest 
company in New Hampshire,” Kamen says 
with characteristic bravura. He’s shy about 
details, except to say it involves a consumer 
device unrelated to health care and will 
require $100 million in financing. Among 
the investors: Kleiner Perkins. 

But Kamen’s first love and greatest pas¬ 
sion these days is an idea that may be the 
farthest-fetched of all: turning engineers 
and inventors into pop-culture superstars. 
Operating through a nonprofit outfit called 
U.S. First (For Inspiration and Recognition 
of Science and Technology), Kamen works 
to encourage kids to pursue careers as sci¬ 
entists, engineers, and big thinkers. Lots of 
people talk about doing that, but to Kamen 
it’s a holy crusade, and he sincerely believes 
he can reprioritize society to value inventors 
the way it values athletes. “Our culture cele¬ 
brates one thing: sports heroes,” he says. 
“You have teenagers thinking they’re going 
to make millions as NBA stars when that’s 
not realistic for even 1 percent of them. 
Becoming a scientist or an engineer is.” 

Kamen launched First several years ago 
when he realized that many American 


teenagers were unable to name a single 
living scientist. The organization sponsors 
a national competition that matches high 
school students with engineers from local 
companies. The kids are given a standard 
kit of parts and challenged to build a work¬ 
ing robot in six weeks. The robots are pitted 
against one another on a playing field, and 
the best-designed, wiliest hots rise to the top. 

Dean Kamen, with his unconstrained sense 


of what’s possible, has proven the skeptics 
wrong many times before. But honestly - 
replacing quarterbacks with engineers as 
mainstream heroes? Maybe he’s been spend¬ 
ing too much time in his Batcave. 

K amen wears the same uniform every 
day, whether he’s in Deka’s machine 
shop, meeting with bankers, or visiting the 
Oval Office: beige Timberlands, Levi’s, and 
a cotton work shirt. With his pompadour of 
wavy black hair, he looks like a 1950s auto 
mechanic. In cold weather, he adds an olive- 
drab army jacket, its pockets crammed with 
small tools. 

Kamen talks fast, and his voice retains the 
brassy streak of his native Long Island. He’s 
funny and charismatic, but he has the air of 
someone used to shouldering big, improba¬ 
ble projects - driven, haunted, quixotic. He 
doesn’t take vacations, and he hasn’t paused 
to marry. “If I’m awake, I’m working,” he 
says. “Deka and First are my work, my fam¬ 
ily, my hobby. They’re everything.” 

His day usually begins by 9:30 at Deka 
headquarters, a renovated mill building on 
the banks of the Merrimack River. That gives 
employees “an hour of sanity without me in 
the morning,” he says. Kamen works until 9 
or 10 pm, when he breaks for dinner, bring¬ 
ing along a staffer or two to talk shop. 

Deka projects come in two flavors: 
Kamen’s ideas, and everything else. Every¬ 
thing else - mainly contract research for 
health care concerns - is what pays the 
bills. Deka designed the HomeChoice 
portable dialysis machine in partnership 
with Baxter, as well as a medical irrigation 


pump for Davol. Deka has also worked on a 
series of innovative vascular stents (shunts 
that keep blood vessels clear) for Johnson & 
Johnson. “If you’ve got a tough problem, 
there’s only one place to go,” says Baxter’s 
former chair Loucks. 

By comparison, Kamen’s projects are far- 
out inventions, like the Ibot or the Stirling: 
grand in scope, slower in development, and 
often too risky to attract corporate funding. 


“Sometimes we crash and burn. It’s better 
to do it in private,” he says. “I’d rather lose 
my own money than someone else’s.” 

When things work out, Kamen basks in 
his success. On a frosty day last winter, I 
followed him around downtown Manchester 
as he took an Ibot out for a spin. The Ibot 
moved so fast that I had to break into a trot 
just to keep up. It not only operates in four- 
wheel drive - a standard motorized wheel¬ 
chair has two-wheel drive - but it has a 
“balance mode,” in which the front wheels 
rise up, balancing the Ibot upward, like a 
dog begging for a treat. 

The chair’s dual processors direct the 
grounded wheels to move back and forth 
slightly, compensating for weight shifts. 

The Ibot is so stable in balance mode that 
its occupant can even win a shoving match 
with just about any human. 

In front of First headquarters, I watched as 
a crowd of gawkers stopped Kamen to admire 
the Ibot. One man asked how the chair 
works: “Does it just balance with weights?” 
Kamen - at eye-level with the guy, balancing 
on two wheels - paused a moment and 
smiled. “Technically,” he said, “it’s magic.” 

Magic moments aside, Deka also has its 
failures. A project to develop an automated 
bedside pharmacy - tied into a hospital’s 
computer network and able to deliver more 
than 30 drugs without manual intervention - 
is on hold after soaking up several million 
dollars in funding. “We ran into a lot of polit¬ 
ical problems,” is all Kamen will say. “The 
drug companies don’t want it to happen.” 

He might run into problems with the 
Stirling engine, too. The development of a 
marketable Stirling device has eluded the 
brightest engineering minds since Robert 
Stirling, a Scottish minister, patented the 
first version in 1816. The basic principle of 
Stirling’s external combustion engine is 
simple: A chamber is filled with a gas that 
expands as it is heated by a small heat 
source, such as a propane flame, and con¬ 
tracts when cooled. The process operates 
a piston and drives the engine. The advan¬ 
tage? Cheap, local fuels can be used to run 
the engines, and Kamen has adapted his 
model to produce electricity instead of 
mechanical power. 

But producing the thing is a more com¬ 
plex matter. While many have tried to use 
Stirlings to power drive shafts for vehicles, 


What drives Kamen's imagination? Things he 
decided ought to exist, like a water purifier/power 
generator that zaps tainted H 2 0 with a laser. 
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they have proved too expensive to manufac¬ 
ture on a mass scale, and they’re not always 
efficient enough. One low tech problem is 
designing seals that guard against waste as 
the heat is transferred into a form that does 
useful work. 

Deka’s version heats a chamber containing 
helium, under pressure, and Kamen says 
it can run on gasoline, propane, fuel oil, 
diesel, alcohol, or even solar power - with 
one-fifth the emissions of a gas stove. Deka’s 
engineers think they’ll succeed where others 
have failed because they’ve ironed out all the 
kinks. “We looked at the history of the Stir¬ 
ling - all the money and time and expertise 
poured into it - and identified a half-dozen 
key goofs that previous teams had made,” 
says project leader Chris Langenfeld. “Sev¬ 
enty percent of it was a materials challenge. 
We had to track down the right composites 
to use as seals.” 

Kamen hopes that his family of Stirlings, 
five years in development, will soon bring 
portable electricity to nations without a 
reliable power grid - or any grid at all. He 
envisions briefcase-sized Stirlings powering 
cell phones and cell towers, as well as puri¬ 
fying water. He aims to have them on the 
market in the next two years, and is cur¬ 
rently working on the marketing issues - 
like how developing nations will be able 
to afford bulk purchases of the engines, 
which are projected to cost $1,500 apiece. 

Staffing for the Stirling project alone 
involves about 20 people, including chemi¬ 
cal, electrical, and mechanical engineers; 
thermodynamicists; particle and combus¬ 
tion physicists; and software designers and 
testing technicians. 

“Deka is one of the highest-morale opera¬ 
tions I’ve ever seen,” says Ray Price, presi¬ 
dent of the Economic Club of New York and 
a close friend of Kamen’s. “There’s no 
bureaucracy, and very little structure. Dean 
expects performance, but how they get to 
solutions is up to them.” 

Kamen supervises the 10 or so projects 
under way at Deka at any given time, and is 
rarely at his desk. He refers to himself as 
“a human entropy producer,” roaming the 
halls and labs, tossing out ideas, asking about 
timing, and prodding project managers. 

Deka also has its mercilessly intense side. 
“There’s a sorting process that happens at 
Deka,” says MIT’s Flowers, also an adviser 


for First. “You have the people who stick with 
Deka because they realize it’s a great place 
to learn, to try things that haven’t been done. 
Successful people listen to, understand, and 
respect Dean.” But Flowers adds that he has 
known some MIT grads who have found the 
experience less than satisfying. “One of them 
would never cross the threshold again. Dean 
occasionally runs over people.” 

Those who stick around remain aware 
of the impatience that simmers beneath 
Kamen’s surface. The same is true of those 
people who contract with Deka. Bob Gussin, 
Johnson & Johnson’s recently retired chief 
scientific officer, convinced his former com¬ 
pany to fund the Ibot, despite great internal 
resistance. He calls Kamen “brilliant,” but 
says, “Dean is so intense and so aggressive 
that you always have to worry whether he’ll 
get frustrated at not moving fast enough. 
Sometimes his intensity is almost frightening.” 

K amen exhibited a pronounced entrepre¬ 
neurial bent from an early age, as well 
as a dislike for rote learning. In junior high, 
rather than do his homework, he would read 
demanding primary texts like Isaac Newton’s 
Principia on his own, and then heckle his 
science teacher. As a teenager, he built con¬ 
trol systems for sound-and-light shows in his 
basement, and before long, he was getting 
contracts for installations at Manhattan’s 
Hayden Planetarium, the Four Seasons, and 
the Museum of the City of New York. While 
still in high school, he was asked to auto¬ 
mate the Times Square ball drop on New 
Year’s Eve. Before graduation, he was earn¬ 
ing $60,000 a year, rivaling the combined 
income of his father, a comic book artist, 


and his mother, a high school teacher. 

Kamen’s tendency to put his own projects 
before his schoolwork continued at Worces¬ 
ter Polytechnic Institute in Worcester, Massa¬ 
chusetts. On frequent trips home, he worked 
on his portable infusion pump, eventually 
dubbed Auto-Syringe. But the basement was 
getting crowded. Kamen needed more room. 
He engaged an architect to expand the base¬ 


ment under a newer wing of the house, and 
hired a crew to prop the house on stilts to 
make room for a Bridgeport milling machine, 
an arc welder, lathes, saws, and other equip¬ 
ment purchased from a neighborhood 
machine shop. 

What did his parents think? Kamen sent 
them on a cruise during the period of heavi¬ 
est construction. 

After five years at WPI, Kamen still hadn’t 
collected enough credits to graduate, so he 
was asked to leave. He moved back to Long 
Island and poured his energy into Auto- 
Syringe. The New England Journal of Medi¬ 
cine published an article about the benefits 
of the pump, and the National Institutes of 
Health ordered 100 units. In 1979, to escape 
taxes and overcrowding, he moved to New 
Hampshire. “I saw the license plates that 
read live free or die, and that sounded 
pretty good to me,” says Kamen. 

After two years, he sold Auto-Syringe 
to Baxter for an undisclosed sum. Up until 
that point, he’d hardly taken a salary, plow¬ 
ing the majority of his profits back into the 
business. For the first time, he felt rich. 
Within days of the sale, he bought a heli¬ 
copter, fulfilling a childhood dream. 

The helicopter led him to North 
Dumpling Island, a speck of land with 
a lighthouse, located in Long Island 
Sound. His flight instructor’s wife, a real 
estate agent, told him the island was for 
sale. One winter day, he set out to find it. 

He brought the chopper down near the light¬ 
house tender’s home. A frightened old man, 
part of the family that owned the island, 
came out to see what was going on. The 
young inventor befriended the man and his 


wife. When Kamen later bought the island 
(at a bargain price), he let the couple con¬ 
tinue living there. 

Though Kamen doesn’t visit the island 
much anymore, it’s a microcosm of his 
worldview, a whimsical combination of 
leave-me-alone and dreams of techno-utopia. 
An aerial photograph that hangs in Kamen’s 
office at Deka bears a caption that reads “The 


The Ibot chair has a balance mode that raises up 
the front wheels, like a dog begging for a treat. 

"Technically," says Kamen, "it's magic." 
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Only 100 Percent Science-Literate Society.” 

When Kamen wanted to erect a wind tur¬ 
bine on North Dumpling and the state of 
New York objected, he seceded from the US. 
Though the secession has never been offi¬ 
cially recognized, he signed a nonaggression 
pact with his friend, then-President George 
Bush, and enlisted Ben Cohen and Jerry 
Greenfield of Ben & Jerry’s as “joint chiefs 
of ice cream.” North Dumpling has its own 
flag, its own anthem, a one-ship navy, and 
its own currency. One bill, which Kamen 
carries in his wallet, is the value of pi. “You 
can’t make change for it,” he says with a grin. 
“It’s a transcendental function.” 

After the sale of Auto-Syringe in 1982, 
Kamen began buying 19th-century mill 
buildings in Manchester and renovating 
them as office space (he now owns 570,000 
square feet of office space in the city). He 
set up Deka R&D in one, and soon got to 
know city and state politicians, like John 
Sununu, the governor of New Hampshire 
who would go on to become a notorious 
chief of staff for President Bush. Today, 
Kamen has a direct line to New Hampshire 
governor Jeanne Shaheen. 


“In a small state like New Hampshire, 
Dean is a very visible guy,” says Jay Wood, 
president of Kana Communications, one 
of Kamen’s tenants. “His helicopter comes 
buzzing down the river and lands on a build¬ 
ing - you can’t ignore that.” 

When it comes to First, Kamen’s a com¬ 
plete noodge. He makes sure that the state’s 
pols are all visible supporters, which means 
First events are usually peppered with polit¬ 
ical types. Every four years, when the presi¬ 


dential candidates roll through New Hamp¬ 
shire looking for votes, Kamen makes First 
headquarters - aka First Place - and West- 
wind available for rallies, parties, and 
speeches, and looks for a quid pro quo from 
the candidates - soliciting promises to invite 
First winners to the White House. 

One day during my visit, Kamen and I get 
a chance to meet up with George W. Bush. 


Kamen’s already been all over the Eastern 
time zone, but nothing is more important 
to him than scoring promises on behalf of 
First. He woke up in Cleveland before dawn, 
then flew to visit Bose Corporation, near 
Boston, to show off the Ibot and talk with 
Amar Bose about marketing Deka’s top-secret 
consumer device. He picked up a banker 
from Credit Suisse First Boston at Man¬ 
chester airport to discuss financing, then 
wolfed down a dinner of pizza and beer at 
First Place, where George W. was giving a 
speech. After the speech, Kamen drags me 
through the crowd toward the candidate. 

Apparently George W. indicated at a 
recent Westwind dinner that he might be 
able to attend the First nationals in Orlando. 
“I want to get him to promise to come in 
front of a reporter,” Kamen tells me. “You’re 
going to be my witness.” 

’m standing in a parking lot near Manches¬ 
ter airport with Kamen’s parents, Woodie 
Flowers, and Rich Cox, a Deka technician, 
waiting for Kamen to arrive. I’m looking for 
the Hummer. His mother knows better. She 
points to the sky and says, “There’s Dean.” 

Kamen sets the little Enstrom down on 
the tarmac, and before long we’re piling 
into the CitationJet. To Kamen, the Citation 
is a “beautiful machine,” with its twin 
Williams-Rolls turbofans, top altitude of 
41,000 feet, and maximum speed of Mach 
0.7. The thing looks fast even standing still. 

I’d heard a few stories about Kamen’s 
piloting before I boarded. One was that he 
had a less-than-perfect attendance record at 
the CitationJet training program. But as a 
friend tells it, he missed only two questions 


on the final - the highest score in a class 
full of professional pilots. Afterward, he 
proved to the instructor that those “wrong” 
answers were actually correct. 

On an unusually warm March afternoon, 
we’re off to Ypsilanti, Michigan, the site of 
the initial round of First regionals. Kamen 
is upbeat, as evidenced by his safety speech 
before takeoff: “In the event of an emer- 


As a teen, Kamen read Newton, heckled his science 
teacher, and built high-profile projects in New 
York. By graduation, he was earning $60,000 a year. 
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gency, those bimbos in the high heels who 
served you coffee will be of absolutely no 
use,” he says. Of course there are no flight 
attendants on the plane. 

Kamen sees the lack of appreciation for 
science in America as a problem - but that’s 
not to say he’s calling for a revamping of 
the educational system. In his view, more 
teachers, textbooks, PCs, and Internet access 
won’t get students jazzed about learning. 
“They need to have access to challenging, 
hands-on projects that result in a tangible 
product” - like building robots. And they 


Delphi Automotive Systems. Two teenagers 
approach: “Can we have your autograph?” 

It’s just as Kamen would have it: High 
school kids treating an engineer like a 
celebrity. And it happens several times over 
the weekend. MIT professor Flowers, who is 
serving as an emcee, is equally adored. 

The following morning, at the kickoff, 
there are pep bands and flag bearers, 
honor guards and spirit corps. Students 
stomp their feet and cheer wildly. When 
two opposing robots face off to get to the 
ramp, the screams are deafening. 


The "NCAA of smarts" is just as Kamen would have 
it: High school kids treat engineers like celebrities. 
And build robots that make the crowd roar. 


need role models - engineers - to assist them. 

Kamen refers to First as “the NCAA of 
smarts.” The competition has no formal 
instructional agenda. You just have to build 
a hot that can play a game better than the 
others do. In January, groups of high school 
students receive kits and a description of 
the game. Each group has to build the robot 
in six weeks, working with engineers from 
local companies - like Du Pont, Ford, and 
Honeywell. There are only two restrictions: 
expense (no more than $425 can be spent 
on additional parts, supplied by a company 
called Small Parts) and weight (the robot 
can be no more than 130 pounds). At the 
competition, two student teams will be 
paired to form an alliance. 

This year, the robots have to pick up bas¬ 
ketball-sized rubber balls and drop them in 
bins, earning one point for yellow balls and 
five for scarcer black ones. Robots also earn 
five points for ascending a ramp in the cen¬ 
ter of the field, 10 for hanging from a chin- 
up bar, and 10 more for helping a partner 
robot hang from the bar. 

Once we’re on the ground, we hustle off 
to the campus of Eastern Michigan Univer¬ 
sity, where the students are trying out their 
robots. Kamen has no official duties tonight, 
but he can’t wait to see the action. Inside 
the field house, teams are making last- 
minute adjustments and sawing off vesti¬ 
gial robot pieces to make the weight limit. 
Kamen talks to a team tinkering with Chief 
Delphi, one of several robots sponsored by 


Kamen watches most of the two-minute 
matches from the sidelines, fixated. He mar¬ 
vels at a robot named V Force that can grab 
the chin-up bar, slide laterally along it, and, 
with a long arm, pluck balls out of its oppo¬ 
nent’s goal and place them in its own. “Just 
another science fair, huh?” he mutters to me 
after a particularly exciting match. 

In the ensuing two days, the competition 
will have elements of WWF aggressiveness 
and flashes of Nascar-style maneuvering - 
except that this event is rooted in mental 
dexterity. But that’s not enough for Kamen. 
He wants First to attract the same attention 
lavished upon professional sports. That’s 
why he spends his energy at First events 
needling bigwigs at sponsoring organiza¬ 
tions. This year, GM, Johnson & Johnson, 
Motorola, Xerox, and NASA together are 
supporting 171 teams. But Kamen wants 
more. He wants to include every student in 
the country, and have the events televised. 
(He also wants you to enlist, as a kid or 
backer: www.usfirst.org.) 

Xerox chair Paul Allaire, who is smitten 
enough with the event to sit on the First 
board, is skeptical. “Is it totally practical? 
I’m dubious. But it’s a good, if lofty, goal.” 

Another First board member, Bill Mur¬ 
phy, chair of Small Parts, waves off nay¬ 
sayers. “You watch,” he says. “Dean’s a 
schemer. He won’t quit until it happens.” 

Walking the halls backstage at EMU, 
Kamen bemoans how difficult his mission 
to change the culture has been. “The inertia 


is enormous,” he says. “If I’d have known 
nine years ago that it would’ve taken this 
much energy, I ...” He falls silent. But 
there’s only one way Kamen can finish the 
thought: “Hell, I still would’ve done it.” 

When the finals begin, the excitement 
increases palpably. In the first game of the 
best-of-three finals, Chief Delphi pokes its 
snout into its opponent’s goal, sucks out 
three balls, and skitters over to deposit them 
in its own goal. As the seconds tick away, it 
snatches another two points. Delphi’s red 
alliance wins the first match, 34 to 16. 

The next match goes to blue. “It happens 
like this every time,” Kamen says gleefully. 

In the rubber match, the action centers 
on the chin-up bar. Both blue alliance 
robots manage to hang, seizing the lead. But 
Visteon, Chief Delphi’s red alliance partner, 
charges blue’s Techno Beast, knocks it down, 
and, in the waning seconds, pulls itself up to 
the bar for the win. The audience roars. 

Sly and the Family Stone’s “You Can Make 
It if You Try” blasts over the PA, and the First 
judges form a receiving line. Hundreds of 
teens line the aisles, exchanging high-fives. 

Heading back to Willow Run airport, 
Kamen is thinking ahead to the nationals at 
Epcot Center in Orlando. He’s campaigning 
to get Governor Jeb Bush, who will attend 
the finals, to pledge that every Florida pub¬ 
lic school will participate next year. 

Meanwhile, the Ibot is sailing through 
FDA trials and could be available by early 
2001. ER star Noah Wyle is planning to make 
a feature him about Kamen and First. And 
work on the Stirling engine is going well, 
though, of course, not fast enough for Kamen. 

On the Right back to Manchester, he cracks 
a joke over the intercom about pilots report¬ 
ing basketball scores in midflight. “Who 
cares about bounce-bounce-throw?” he asks. 

I ask if he knows the outcome of the First 
regionals at the Kennedy Space Center. “Let 
me call ground control,” he says, mimicking 
a pilot-controller exchange. “Ground, this 
is Citation six-Delta-Kilo. Do you have the 
results of the First regionals in Florida?” 

Everyone laughs, and then K. C. Connors, 
First’s regional manager and Kamen’s girl¬ 
friend, chimes in. “A few more years, Dean,” 
she says. “A few more years.” ■ ■ ■ 


Contributing editor Scott Kirsner (kirsner@att 
.net) wrote about theme parks in Wired 8.07. 
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Over 20,000 Lotus Business Partners can provide solutions for you today. For more information, call 1 800 872-3387, ext. F112. In Canada, call 1 800 GO LOTUS. ©2000 Lotus Development Corporation, an IBM 
company. All rights reserved. Lotus is a registered trademark and Domino and Super.Human.Software are trademarks of Lotus Development Corp. IBM is a registered trademark and the e-business logo is a trademark of International 
Business Machines Corp. In the United States, Sydney 2000 is a trademark of the U.S. Olympic Committee. All other company names are trademarks or registered trademarks of their respective companies. 36 USC 220506 ©COA 




And the collaboration is everywhere. Together, Lotus® and IBM 
/ created a collaborative solution called INFO, using Lotus Domino™ 
INFO connects Olympic Family members so they can access schedules, 
check scores, research athlete profiles, and more. It’s one of the many 
ways super.human.software helps e-business people work together, 
irpppppp- la j Q f m( j 0U { m0 re, visit www.lotus.com/superhumansoftware 

SUPER.HUMAN.SOFTWARE 


An IBM Company 
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You DO NOT have to BUY or RUN your Web server. 


Your dedicated server. Built to order. Managed 24/7. 
Burstable bandwidth. SmoothScaling™. There's no way to 
fight it—it beats co-location or virtual hosting every time. 

You make the call: In just 24 hours, Rackspace.com can get your 


I business online with your own dedicated server, con¬ 
figured to your specifications and managed in our 
secure, world-class data center. 

• Server online the next day, guaranteed (Linux, Windows NT, Solaris, 
FreeBSD, Cobalt RaQ) 

• Dedicated, built-to-order 
• Burstable bandwidth 


Leader in 
Linux Internet 
Servers * 


* Rackspace manages more Linux Internet servers than anyone else in the world. 


• SmoothScaling™—no server hardware to buy or upgrade as your 
business grows 

• Easy-to-afford month-to-month contracts 

• No long-term lock-in 

• Full root access—you keep complete control of your server 

• Data center with redundant bandwidth and backup power 

And all at a cost that's right in your ballpark. Find out how little 
per month you can pay for the perfect 

server solution at www.rackspace.com. ■■■ BOBi 


icom 

Managing Internet Servers for the World 


visit www.rackspace.com or call 800.961.2888 
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WE RE TALKING TWO-TON HYDRAULIC TRANSPLANTERS 
AND HYDRO HOLE DIGGERS, SMART STUD SENSORS AND 
SUPER SAWS THAT CAN TEAR CARS IN TWO 

(NOW GET TO WORK) 


BY FRED HAEFELE AND NEIL MCMAHON 


PHOTOGRAPHS BY NIGEL COX 
VIDEOGRAPHY BY ROBERT MACKEY 


Like most accidents, this one happened so fast and irrevocably it seemed 
unfair. I was pruning deadwood near the top of a 100-foot ponderosa pine 
I^HHwhen a routine chain saw cut went sour. At full throttle, the tip caught on a 
KSplIPnub and flung the 16-inch bar back toward me at 12,000 rpm.The chain bit 
l^twdeep - 36 stitches deep - into my shoulder. While I waited a moment to see 
j S^^ how bad it was, I reflected on the cardinal safety rule I'd just broken: Never 
5 1 Imake a one-handed chain saw cut once you've removed the chain brake. I 
^^^Hkicked out from the trunk and made a smoking rappel down the safety rope 
^ J|| on m Y way to the hospital. 

Power tools have certainly changed in the quarter-century I've been a tree 
^^ ^glsurgeon. thinning branches a hundred feet off the ground. So I was thrilled to 
[get the chance, with my builder friend Neil, to choose the latest, greatest 
T^ oower tools to show on the following pages. 

We found that today's tools are twice as light, fast, reliable, and safe as 
heir predecessors.They feature high-impact plastic cases, weight-saving 


polymer motor parts, and rubber-coated ergonomic handles. 

But the most impressive engineering advance has been in power supply |H| 
for cordless tools. Most use nickel cadmium batteries; depending on volt- H| 
age, a charge might last an hour at steady use.The newer nickel-metal 
hydride (NiMH) cells can last up to 70 percent longer. Bolder Technologies, 99 
in Golden, Colorado, is developing a rolled thin metal film rechargeable bat¬ 
tery it hopes to bring to power tools over the next year; these cells would 
have much more power than nickel cadmium under a heavy load. 

Cordless tools, of course, help backyard builders and pros alike avoid the 
hazards of heavy extension cords that constantly catch, tangle, and trip. Just 
remember to use both hands when you take off the chain brake. ►►►! 


Fred Haefele (wrmby@aol.com) is the author of Rebuilding the Indian, 
a memoir; Neil McMahon wrote Twice Dying, a literary thriller. Both have 
worked many years in logging, construction, and related trades. 
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There's user-friendly, and then there's user-fresh. Get your 
mitts on one of these zaftig tools by Oxo and you'll see 
what we mean. This first-generation line of soft-handled 
ergo-tools reconfigures all the classics: hammer (16 ounce 
shown), pliers (slipjoint shown), screwdriver, and tape 
measure. With handsome black elastomer cases and handles 
bonded directly to forged chrome-vanadium steel, these 
tools are as easy on the eye as they are on the hand. 
Hammer: $24; pliers: $13; screwdriver: $4-7; tape measure: 
$15. Oxo: (800) 545 4411, +1 (212) 242 3333, www.oxo.com. 


Sick of sweating like a dog to put a shade tree in your front 
yard? Plant an instant forest with the TS44A. Vermeer's 
trailer-mounted hydraulic tree spade easily transplants a 
leafy friend up to 14 feet tall and 5 inches in diameter. It digs 
a hole 3 feet deep and 44 inches around, plucks up the tree 
and root ball, and drops the transplant into its new home. 
Powered by a Kohler 20-hp motor, the 5,400-pound Vermeer 
has some of the most sophisticated hydraulics around. 
TS44A: $20,000. Vermeer Manufacturing: (800) 370 3659, 
+1 (515) 628 3141, www.vermeer.com. 
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StihTs 018 chain saw is the latest in idiot-proof safety gizmos. 
At 8.6 pounds, this superbly balanced ravening wood minx is 
ready to take on everything from piles of firewood to totem 
pole-carving contests. Its 14-inch bar has a low-profile safety 
chain and wrench-free adjustment mechanism - the most 
innovative chain saw feature since the chain brake. Light it 
up and hang on to your flannel shirt! 

018: $199.95. Stihl: (800) 467 8445, www.stihlusa.com. 
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Take a hike, Scissorhands. Swoop along those raggedy 
hedgerows with the rippling 1.2-horse HS80 trimmer by 
Stihl and transform your backyard into a gallery - hard- 
edged abstract or formal baroque. No need for contortions 
to make those vertical "shoulder" cuts, either: Just swivel 
the handle, lock it in, and watch these 12-pound, 30-inch 
double-sided shears tear it up. 
HS80: $369.95. Stihl: (800) 467 8445, www.stihlusa.com. 
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Packing 7.3 cubic inches and close to 9 horsepower under 
the hood, Husqvarna's 3120XP chain saw is one of the most 
powerful around. This ain't no firewood saw. With the 5-foot 
bar pictured here, this unit is ready to take on the biggest- 
diameter logs on the continent. Or you can use the 36-inch 
bar for quick removal of huge dead trees and giant stumps. 

3120XP: $1,199.95. Husqvarna: www.husqvarna.com. 

























The new economy has created a whole big ocdaW"of opportunities out there. 
But the tides can be tricky. And sharks have been sighted. 


So do you jump in? Or wait? 


Were NEON. The New Era Of Networks. 


We have a vision of a new economy where good, solid businesses can become 
good, solid e-businesses quickly and painlessly. 


Patented NEON software integrates all of your systems and makes sure the right 
information gets to the right place. In the right form. At the right time. 


Companies like BroadVision, Commerce One, IBM and Microsoft have already 
prospered with our technology. And hundreds of others have shared our vision. 




NEW ERA OF NETWORKS 


Check out NEON. And don’t just sit there. Dive in. 


Powering the new economy. 


www.neonsoft.com/wired 
Nasdaq: NEON 
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At 3.8 pounds, Stanley Bostitch's N62 Finish Nailer is the 
lightest pneumatic nail gun in the business. With a 
magnesium frame and plastic magazine, it supplies 400 
pounds of driving power at 100 pounds per square inch. It 
shoots nails from VA to 2Vi inches long as fast as you can 
pull the trigger, setting them to precise depths into cabinets 
and delicate moldings. And since it's operated with one 
hand, the other hand can hold on to your rickety ladder. 
N62 Finish Nailer: $349. Stanley Bostitch: (800) 782 6539, 

www.stanleyworks.com. 


Don't let the setting sun stop you: Makita's ML121 
rechargeable 12-volt head lamp makes it possible to keep 
plugging away in the dark. The light beam is adjustable from 
straight ahead to straight down, and the battery pack clips 
onto your belt or hangs from whatever's handy. Several 
types of batteries are available, providing up to 440 minutes 
of operating time on a single charge - and they're usable 
with other Makita 12-volt and 9.6-volt tools. 
IVIL121: $37.50. Makita: (800) 462 5482, www.makitatools.com. 












The BMW M3 can't help but alter your mood. The Pilot* Sport ensures you never end up in a nervous one. Through a combination 
of radically swept-back lateral grooves that accelerate water evacuation and special tread rubber compounds that deliver 

a progressive dry grip, you can drive with confidence anywhere, anytime. After all, it’s not 
any tire. It's a Michel in. To find the dealer nearest you, 
call 1-888-MICHEUN or visit www.michelin.com/pilot. 


WMICHELIN 
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Because so much is riding on your tires. 
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An aluminum table and tough plastic base make the Bosch 
4000 10-inch worksite table saw light enough to be carried 
by one person, with molded grips for comfort. But the 15- 
amp, 4.4-horsepower motor is at the top of its class in power. 
The saw can cut dimensioned framing lumber and even 
hardwood as fast as you can push it through, with a torque 
response system that kicks in extra power when it's needed. 
4000: $529. Bosch: (877) 267 2499, www.boschtools.com. 









©2000 Canon U.S.A., Inc. “are you digital yet?”, PowerShot, ELPH and Canon Know How 



are you digital yet? 


Any camera can 
Only one can b' 


w howerShot S 700 

DIGITAL CEI_F*H 


with zoom lens 


• The world’s smallest, lightest, 2 megapixel digital camera 

• High-speed USB interface and video out. <gt 

• Comprehensive software bundle, fully compatible with Mac and PC. 

• Accepts Type I CompactFlash™ memory cards. « 

• Built-in flash. ** 

• All-glass aspherical Canon 2xzoom lens and 4x digital tele-converter. 


www.powershot.com 
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Grab your trowel and park it in the museum of garden 
artifacts. Working on water pressure as low as 15 pounds 
per square inch, the Holey Moley Hydro Planter hooks up to 
your garden hose and digs a hole for bulbs or perennials in 
seconds.The 4-pound, 28-inch hydro-tool closes the book 
on Sturm-und-Drang planting. A larger unit, the HP1500, 
does groundbreaking work for planting seedlings. 

Holey Moley Hydro Planter: $49.95. Snake River Tool Com¬ 
pany: (877) 372 7782, www.holey-moley.com. 


A private detective friend of ours recently used this 6521- 
21 Orbital Super Sawzall to cut a car in half, exposing the 
vehicle's flimsy construction for a personal injury case. The 
most powerful saw of its kind on the market, this 11-amp, 
variable-speed device tops out at 3,200 rpm and does to 
wood and metal what Jaws did to swimmers. But its 
refined side comes out in its fine-tunable speed and 
action settings and its tool-free Quik-Lok blade change. A 
patented, counterbalanced antivibration system stakes the 
Super Sawzall's claim as the smoothest saw on the planet. 
6521-21 Orbital Super Sawzall: $262. Milwaukee: (877) 729 
7819, +1 (262) 781 3600, www.mil-electric-tool.com. 








Saab is an IBM e-business. 

An IBM Web solution helps dealers share car maintenance records online, for better service anywhere on the road, 
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Tired of neighborhood blowhards? Shindaiwa's gas- 
powered electric PB230 Powerbroom weighs no more than 
your average leaf blower, but its drum-mounted, soft rubber 
paddles quietly sweep up baked- or caked-on substances 
from nearly any surface. What's more, it can squeegee 
water, or scour and clean with a handy bristle-wheel 
attachment. Powerbroom is also a neat freak: Unlike hot-air 
machines, it won't turn your backyard into a dustbowl. 
PB230 Powerbroom: $499. Shindaiwa: (800) 521 7733, 
+1 (503) 692 3070, www.shindaiwa.com. 



















THINK OF US AS PAY-PER-VIEW FOR YOUR SOFTWARE NEEDS. 


What if getting the latest applications to your users was as easy as cable TV? And what if you only paid for what 
you used, nothing more, nothing less? That would mean that you were being served by FutureLink'," The Application 
Utility Company ." At FutureLink, we lead the way in providingthe software you need, anywhere you need it. All the time. 

That’s right, we take care of delivering, updating and maintaining applications across your entire network. 

Which means users are consistently more productive. And your IT professionals are freed from the endless cycles of 
application deployment and the time-consuming tasks of break/fix and system configuration. We offer software that 
COMPAQ. runs & amu t ^ rom ^i cros °ft* Windows® and Microsoft® Office 2000 to more specialized business 
critical applications such as accounting and CRM. Whether on-premise or from our world-class 
MiCIXiSOft ^ata cen t ers thort use scalable Compaq ProLiant® 
servers. And we back it with 24x7 customer service. For a FREE analysis ^ 

of how you might save up to 60% on IT costs, call 1.877.216.6001 or ^ ^ Pi itlir pl jITIK 

visit US at WWW.FutUreLink.net/reliable. The Application Utility Company 

www.FutureLink.net/reliable 


asp 


© 2000 FutureLink. All rights reserved. FutureLink and The Application Utility Company are trademarks of FutureLink. All other trademarks and registered trademarks are property of their respective owners. 
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With the touch of a button, you can adjust the speed of 
Dremel's Professional High-Speed Rotary Tool from 5,000 to 
30,000 rpm. But the unit's real genius lies in the incredible 
versatility of its 100-plus accessories (which attach to the 
rotor for high-speed spin). Slightly bigger than a cell phone, 
the tool will rout, sand, cut, grind, drill, carve, and engrave. If 
Dr. Frankenstein's monster were around today, he wouldn't 
have to put up with those bolts sticking out of his neck: 

A friend of ours used his Dremel to cut off a stripped lug nut 
Professional High-Speed Rotary Tool: $119. Dremel: 

(800) 437 3635, +1 (262) 554 1390, www.dremel.com. 






Welcome to Vail’s Blue Sky Basin. It's a backcountry experience offluffy powder stashes and 
groomed glades from skiing’s more innocent past, mixed with some, hut not all, of the convenience of 
modern amenities. (Like four of the 15 high-speed lifts that serve Vail’s 5,289 amazing acres <Sl 
193 trails.) To hook your Vail vacation, visit www.vail.com,www.perfectresorts.com or call 1-888-286-6134. 


Blue Sky Basin at Vail 
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At 15 amps and 10,400 rpm, Hitachi's P12RA planer/jointer 
smoothes the surface of a piece of lumber up to 12 inches 
wide and 6 inches deep; it will even take it down to the 
precise dimensions necessary for fine crafting. The P12RA 
has an automatic feed rate of 26 feet per minute, and its 
innovative design allows you to pass finished boards right 
back through the jointer for edge surfacing. Just under 100 
pounds, the unit can be carried without difficulty by two 
people (or by one guy who's out to prove something). 

P12RA: $1,493. Hitachi; (800) 448 2244, 
www.hitachi.com/products/industrial/powertool/planer. 










































Great business offers 
for your bottom line. 


americanexpress.com ► 




BARNES&NOBLE® 

www. bn. com 



virgin atlantic 


see more ► 


Introducing the Offer Zone SM for Small Business at americanexpress.com . 

It's the one place to go for great online business offers on your favorite brands of computers, 
office supplies, Internet services, and more. Offers range from free shipping and handling to savings 
of up to 20% — when you use the American Express® Corporate Card for Small Business. Plus, the 
Card's Online Fraud Protection Guarantee means you're not responsible for any unauthorized 
charges. So for great business offers every day of the year, go to americanexpress.com and click on 
the Offer Zone icon. 


® 



Small Business 
Services 


© 2000 American Express 







































The buzz over cordless drills is more about screwing than 
drilling. The Luger-shaped Porter Cable 988419.2-volt drill 
jams screws home with the touch of a finger (more than 
100 lags, 3-inch by V 4 -inch, on a single battery charge), 
taking the pain out of both home repairs and professional 
building. The drill comes with a replaceable battery that 
slides out quickly like an automatic clip. 
9884: $289. Porter Cable: (800) 487 8665, +1 (901) 668 
8600, www.porter-cable.com. 


Anyone who's ever cut into a hot wire (there's nothing quite 
like the taste of that jolt through your fillings) or a pressur¬ 
ized water pipe (once Neil did this directly over a closet 
where a lady stored her wedding dress) needs no urging to 
give the Stanley IntelliSensor Digital Stud Sensor a try. 
Besides avoiding disasters, the device greatly enhances speed 
by minimizing the need for exploratory cuts and cautious 
probing. Using deep-read electromagnetic signals, it identi¬ 
fies 0 wood studs and live wires through as much as 1V 2 inches 
of drywall, and pipes through 3 inches of concrete. It displays 
the types of material it detects as icons on an LCD readout. 

IntelliSensor Digital Stud Sensor: $42. Stanley: 

(800) 782 6539, www.stanleyworks.com. 
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Tread lightly and luxuriously in Lincoln Navigator, the world’s most powerful full-size luxury SUV. Tread spaciously, too. Navigator has room for 
seven in three rows of leather-trimmed seats. Call 800-688-8898, visit www.lincolnvehicles.com or see an authorized Navigator dealer. 


f Lincoln Navigator. American Luxury. 










At just over 23 pounds, Makita's LS711DWBEK cordless 
18-volt miter saw is one of the lightest and finest portable 
units around. Before starting on a fancy cedar deck railing, 
we doubted its power. But the 7V2-inch, 40-tooth Carbide- 
tipped blade, turning at 2,000 rpm, shaved thin increments 
cleanly off wood for a perfect fit every time. For larger cuts, 
it has an astonishing cutting capacity of 7Vs by 2 inches. 

LS711 DWBEK: $569. Makita: (800) 462 5482, 
www.makitatools.com. 

The Makita 6704DW cordless 9.6-volt angle socket driver is 
15-plus inches of slim power for turning that impossible- 
to-reach nut without dashing the skin off your fingers. 
Reversible and variable speed, the driver has a trigger that 
responds to a light touch. Torque settings adjust from 
17.4 to 69.4 inch-pounds - enough to drive a (predrilled) 
5- by Vs-inch lag screw quickly and easily - and there's 
a clutch to prevent overtightening. 

6704DW: $299. Makita: (800) 462 5482, 
www.makitatools.com. 
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THE B2B REVOLUTION 


B2B: HOT OR HYPE? 

By Geoffrey James 


What is B2B? Is it really a new way to do business? What’s the Payoff? Growing 
market share and reducing costs. Market Hype 101. Forecasts vary, but analysts 
agree the potential is enormous. 


Is B2B one of these intermittent 
high tech fads, or is it destined to 
drive a major change in the way 
that companies do business? To 
understand what it would take to 


SYSTEMS EVOLUTION 

EDI (Electronic Data Interchange) is Not Enough, But the older technology 
points the way to the future. The Advent of XML. How a document markup 
language is changing the way companies do business. Systems Integration. 
The key to productivity will be an end-to-end supply chain. IT Talent. Recruiting 
and retaining skilled professionals. 


turn the B2B hype into reality, 
Wired examines the views of 
several leading analysts and 
budding B2B moguls. 


ADVANCED INFRASTRUCTURES 


Security. Why B2B systems have to be completely bulletproof. Availability. The Web 
will need to perform flawlessly for B2B applications. Ease-of-Use. Today's B2B 
systems need to be accessible to non-technical professionals. Broadband. Video 
brochures and remote video customer support will be key differentiators. 
Wireless. Business deals will be closed anywhere, anytime. 



RE E NGINEERIN G FOR E COMMERCE 




Reinventing the Sales Model. Companies will need to shift resources away from 
traditional sales. Partnerships. Why are competitors suddenly joining forces? 
Channel Conflict. Companies will have to manage their current revenue stream 
during the B2B transition. Commoditization. Will the business always go to the 
lowest bidder? Marketing. How will B2B change the way that companies 
acquire new customers? 


CREATING FUTURE VALUE 



Pure Plays vs. Consortia. Which vertical portals will win and what partnerships 
are likely? Financial Success. Will B2B stocks rebound? The B2B Future. 

What kind of company will win in the years to come? 


K* BUSINESS TO BUSINESS 


HSR Business to Business 

You'll find a real b-to-b rarity in HSR Business to Business. This end-to- 
end firm offering strategic consulting, advertising, public relations and 
eCommerce solutions has been b-to-b focused long before it was the 
thing to be. Founded in 1981, HSR B2B offers you a deep pool of 


Internet Keyword: HSR B2B 
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What is B2B? 

In its simplest form, B2B consists of one business selling a product 
or service to another business via the Internet. B2B is similar to 
business-to-consumer (B2C) e-commerce, in which a business 
(like Amazon.com) sells a product to a retail customer. As with 
B2C, B2B transactions can be conducted remotely. And also as 
with B2C, the Internet enables the creation of new business 
models, such as online and aggregated sales. 

However, B2B is fundamentally different from B2C in that B2B 
transactions tend to be critical to the functioning of a business. 

In the B2C world, a transaction that fails due to technical difficulties 
may mean that a customer doesn't get a Christmas present on 
time - regrettable, perhaps, but hardly earthshaking. In the B2B 
world, by contrast, the effect of a blundered B2B transaction 
might cascade through an entire supply chain, resulting in the 
inability of the purchaser to deliver its own products and services. 
Because such events can materially damage a company, B2B 
transactions are often governed by contracts that carry stiff 
financial penalties in the event of a failed delivery. In other words, 
while a B2C transaction can be a little slipshod without courting 
disaster, a B2B transaction must be executed perfectly, every time. 


specific information, much like an online trade journal. 

Today, nearly every industry has a number of vertical portals 
vying to become a de facto e-commerce marketplace for that 
industry. These portals range from startup sites created by 
individual entrepreneurs, to families of vertical portals (like 
VerticalNet), to gigantic consortia created by major industry 
competitors, such as CoNext - an effort led by Electronic Data 
Systems (EDS) and Ariba that includes participation and sponsorship 
from a number of leading Fortune 100 companies. 
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a failed B2B transaction 
might cascade through an 
entire supply chain 


There are two types of B2B business models: direct and brokered. 
In the direct B2B model, one company orders a product or 
service from the Web site of another company. In the brokered 
B2B model, the sale goes through an intermediary or a reseller 
whose Web site is connected to the Web sites of the buyer and 
the seller. In the world of B2B, this intermediary role is typically 
played by a “vertical portal” - a Web site that acts as a marketplace 
within an individual industry. Many vertical portals do not 
function as brokers, but provide various kinds of industry- 



experience and a high level of sophistication that recent b-to-b wannabes simply can’t 
match. That's why HSR B2B has twice been named “Agency of the Year" by, you guessed 
it, BtoB magazine. It’s also why long-time b-to-b leaders like General Electric and 
Xerox, as well as new stars such as Agilera and Synchrony, rely on their expertise. 

To learn more, visit www.hsrb2b.com or call 513.671.3811. 





























After 20 years of driving the bus that is business-to- 
business, imagine our surprise when one day it became 
a bandwagon. Suddenly tech firms and consumer 
agencies are claiming to understand b-to-b. But they 


can't possibly conjure up the knowledge, experience 
and expertise that we've gained during two decades 
of business marketing. Along the way, we pioneered 
the use of the Internet in business transactions, grew 
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vas the thing to be. 


e-Business Consulting 
Marketing Strategy 
Web Development 
Online Media 
Application Implementation 
Branding 
Advertising 
Direct Marketing 
Public Relations 


into the third-largest business marketing company, 
and were twice named the best firm in the country 
by B-to-B magazine. So if your customers are other 
businesses, you have no business talking to anyone else. 


K* BUSINESS TO BUSINESS 

inquiry@hsrb2b.com 513-346-3430 hsrb2b.com 





special advertising section 



B2B: HOT OR HYPE? 


What's the Payoff? 

Companies that make B2B part of their strategy enjoy two benefits. 
The first is the expansion of a company’s market, because the 
Internet makes it easier to have a business relationship with 
companies that are in distant geographical areas. The second is 
a reduction in the cost of sales and delivery. Not only does B2B 
promise to eliminate sales costs, but when the ordering process is 
connected to back-end systems like manufacturing and shipping, 
it has the potential to eliminate expensive bottlenecks in the 
entire ordering process. 

A classic example of the potential power of B2B is Dell Computer. 
Many of Dell’s business customers use the Internet to order 
computers - a process that automatically spawns the design, 
manufacturing, and shipping of customized products. This B2B 
process has helped Dell rapidly expand its business; the company 
now commands 15 percent of the worldwide market for PC systems. 
“As witnessed by their $40 million-a-day Web site, Dell clearly 
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THE B2B REVOLUTION 


B2B promises to eliminate costly 
bottlenecks in the entire 
ordering process 


has a deep understanding of the importance of a successful 
Internet infrastructure and B2B capabilities,” says Larry Mueller, 
president and chief operating officer of Ariba, a global provider of 
B2B e-commerce solutions. 

The B2B process has also helped Dell remain profitable in an 
industry where profits have proven elusive for many companies. 
According to figures provided by market research firm Technology 
Business Research (TBR), Dell’s gross margins are “significantly” 
higher than the industry average, while the company’s cost of 
sales is 10.3 percent, compared with an average of 12.6 percent 
for other PC manufacturers. Even more dramatic is the company’s 
average annual revenue per employee, a standard measure of 
productivity. Each Dell employee generates more than $750,000 
in revenue, as opposed to the average of around $525,000 for the 
rest of the industry. “Dell’s accomplishments in the Internet- 
oriented markets will determine whether the company can continue 
to grow revenue at 30 percent and above,” says TBR analyst 
Brooks Gray. 

The payoff for companies in other industries is to become the 
Dell of their industry. That’s why there’s so much excitement and 
interest centered around B2B technology. After all, when was the 
last time anyone saw a technology that simultaneously allowed a 
company to increase market share while reducing costs? 

Market Hype 101 

Forecasts vary, but analysts agree the potential is enormous. 
While there’s definitely an enormous potential payoff for adopting 
B2B, it’s difficult to know exactly how quickly the technology will 
be adopted and how effective companies will be in attempting to 
use it. There are numerous variables - the maturity of the 
technology, the complexity of the implementation, the willingness 
of companies to change business models, and so forth - that will 
determine how quickly B2B becomes an essential part of the 
business world. 



e t n economy 


Internet Keyword: Electron Economy 


Unleash the power of intelligent commerce with Electron Economy™. Rising to the fast and 
furious challenges of today’s economy, Electron Economy has built and deployed a global 
commerce-enabling platform called InternetTONE™. This open and extensible technology 
provides complete process transparency for all exchanges, networks and enterprise systems 
in the commerce flow. The result is a value chain that can think on its feet. A value chain that 
can optimize on the fly, reducing costs and lowering cycle times. And most importantly, a 
value chain that can resolve issues before they impact the customer. 

For more information on InternetTONE, visit www.electroneconomy.com/12 

















IRK? 

ISTANTLY? 


Copyright ©2000 Electron Economy, Inc. All Rights Reserved. 


It’s a super utility, an instant infrastructure for a fast economy. Internet TONE 1 ," our Internet Transaction Operations Network, 
connects people and product and business to business. With XML adapters, it quickly extends the reach of your b^ck-end 
e-commerce operation, plugging in partners and technologies to your value chain. For more on the new power line cj>f Internet 
commerce, download the whitepaper at www.electroneconomy.com/2 

electron economy 


Saving companies from the chaos 
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B2B:HOT OR HYPE? 


Unfortunately for those who want to plan for the future, the 
computer industry lives on hype. Every month a new technological 
fad seems to hit the media, catching the imagination and attention 
of the business world. Analysts publish papers, pundits spawn 
new buzzwords, and start-ups reposition their IPOs to leverage 
the Next Big Thing. Some of these fads, in retrospect, seem 
almost silly. Remember push technology? How about the Free 
PC? And for that matter, where the heck is that paperless office 
that we’ve been promised for the past thirty years? 

For the past year or so, the darling of the high tech hypesters has 
been B2B e-commerce. Estimates of U.S. B2B revenue in 2004, 
for example, range from $500 billion in 2004 (META Group) to 
$1.5 trillion (Goldman Sachs) to $2.85 trillion (GartnerGroup) to 
an astounding $4.59 trillion (Jupiter Communications). In fact, 
Jupiter believes that by 2005, B2B revenues will exceed $6.3 trillion. 
To put this into perspective, the $6.3 trillion that Jupiter has 



THE B2B REVOLUTION 



forecasts vary, but analysts 
agree the potential is enormous 



US Online 
B2B 
Industrial 
Commerce 


Total Volume ($B) 

2000 $336 

2001 $700 

2002 $1,510 

2003 $2,940 

2004 $4,592 

2005 $6,343 

Source: Jupiter Communications 2000 


predicted for B2B commerce in 2005 is larger than the 
entire Gross National Product (GNP) of the United States 
as recently as 1992! 

It’s hard to know how seriously to take these dramatic predictions. 
It’s sobering to note that some of the companies issuing these 


bold B2B forecasts were only a year ago telling the world that 


Y2K lawsuits would exceed a trillion dollars. Such lawsuits have 


accounted for only a fraction of that amount. 


What’s more significant than the actual forecasts is the fact that 
so many experts agree that the potential is enormous. The reason 
for this enthusiasm is simple: Today’s paper-based and fax-based 
ordering systems are so immensely inefficient that many companies 
are rushing to implement B2B. "Early adopters have already 
made their investments, but it will be the mainstream companies 
that now embrace the Internet and will drive it to mass penetration,” 
explains Melissa Shore, senior analyst for Jupiter. 

If the big forecasts have any positive role to play, it’s probably 
goading companies into making B2B a part of their future plans. 
Nearly every company in every industry needs to consider what 
technology will be required and how quickly they should be 
incorporating B2B models into their current strategy. In other 
words, these stratospheric forecasts are best interpreted as a 
warning that the companies need to put the proverbial nose to 
the grindstone. 


U.S. Department of Defense Case Study: 
Healing Health Care Fraud 


DS 
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EDS developed the Defense Enrollment Eligibility Reporting System (DEERS), an online database, 
to help the U.S. Department of Defense (DoD) manage more than 18 million beneficiary 
records. The system verifies the eligibility of individuals who claim they are entitled to Uniformed 
Services benefits and is the primary personnel database with which other systems interface. 

DEERS is the largest archive of personnel, manpower, training, and financial data in the DoD. The 
real-time Automated Personnel Identification System, which is the main online personnel system, 
runs at every personnel office in every U.S. military facility throughout the world. EDS also 
developed and supports both personnel- and medical- related systems that interface with DEERS. 

Since 1984, DEERS has helped the DoD save hundreds of millions of dollars by reducing 
payment of ineligible or fraudulent health care claims. 
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from a Brazilian lake while 

wearing a meat suit. It sounds easy, but it's 

actually somewhat like creating an infrastructure for the Digital Economy. 



eds.com 


We love a formidable challenge. For example, melding complex systems into one secure, intelligent network that supports virtual offices, instant offices, and converged IP services. If it were as 
easy as, say, wrestling an alligator with one hand tied behind our back, we wouldn't enjoy our jobs as much. Call us with your most difficult assignment at 800 566 933? or visit our Web site. 
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EDI (Electronic Data Interchange) is Not Enough 

For the past couple of decades there’s been a technology called 
EDI that shares a number of characteristics with B2B. Using EDI 
protocols like XI2, EDIFACT and TRADACOMS, some companies’ 
information technology (IT) groups have already defined 
specialized systems for the electronic communication of business 
transactions such as orders, confirmations, and invoices between 
various organizations. 

Unfortunately, the basic architecture of EDI isn’t really appropriate 
for the Internet. Although interactive access was sometimes a 
part of EDI, most implementations were intended to be direct 
computer-to-computer transactions into vendors’ databases and 
ordering systems. These transactions were generally assumed to 
be taking place across a private network through leased lines, 
rather than on the more open and public environment of the 
Internet. The use of these dedicated resources created a need for 
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true B2B e-commerce 
requires real-time interface 


a level of data security that’s possible only on the Internet 
through fairly sophisticated security procedures, which the old 
EDI protocols lacked. 

The EDI implementation model is also badly dated. With EDI, it 
was assumed that trading partners in a given business community 
would work together to hammer out a set of data formats for 
representing transactions, and then implement those specific 
formats. EDI implementation was thus a process of building 
consensus among a limited number of partners and then 
implementing that consensus. Because each EDI implementation 
was unique and idiosyncratic to a particular business relationship, 
EDI limited the number of companies that could participate in any 
one EDI trading scheme. 

In other words, the philosophy of EDI was the automation of a 
one-to-one business transaction. The Internet, however, is a 
many-to-many environment. Potential trading partners can come 
from anywhere in the world, making it difficult, if not impossible, 
to reach complete consensus on protocols and data definitions. 
True B2B e-commerce requires a transactional model that allows 
a large number of customer/vendors to interface with each other, 
with partners joining and leaving the process in realtime. Only 
then does it become possible to create complete communities of 
trading partners who can transact business using a wide variety 
of both standard and customized schemas. 

EDI is simply not robust or flexible enough to create a true 
Internet-based B2B trading environment. However, the experience 
that’s been gained through EDI is likely to prove useful as the 
business world moves forward into more sophisticated and more 
interactive B2B implementations. 


IMMHiifll 


Guide Case Study: 

Retooling Guide Corporation 



^ Internet Keyword: EDS Solutions 


When Guide Corporation separated from General Motors to become the largest independent 
manufacturer of automotive lighting systems, the company realized it needed a major 
"retooling" initiative in terms of IT resources to help the company make a new start. 

EDS assisted in evaluating messaging solutions, graphics packages, and user tools needed to 
meet long-term business objectives. EDS provided the hardware, software, and support for 
the entire GuideNet Desktop Development project. 

The new desktop environment helped Guide realize a 25 percent reduction in PC costs. 
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in a '72 Yugo with a gravy boat 
full of nitroglycerin on your lap. 

An intriguing puzzler we'll gladly ponder as soon as 
we're done implementing your managed storage system. 



eds.com 


Nothing gets our adrenaline pumping like turning perplexing problems into simple solutions. For example, harnessing technology like caching to the edge of the network, designing 
state-of-the-art SAN configurations, and using burstable managed storage. Try negotiating that in a Yugo. Call us with your e-business storage needs at 800 566 9337 or visit our Web site. 
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The Advent of XML 

As EDI falls into the background, new standards are emerging to 
handle the richer environment that B2B e-commerce requires to 
work optimally. The most important of these new standards in 
e-commerce is extensible markup language (XML). 

XML is similar to HTML, the language that's used to define Web 
pages. HTML uses markup symbols to describe the contents of a 
page or file. However, HTML describes only how the graphics and 
text of a page are to be displayed and how users are to interact 
with that display. XML, on the other hand, describes the content 
of a file in terms of the data it contains. Because of this, a program 
can process an XML file purely as data, and that data can make 
processing take place automatically. For example, if a phone 
number were stored in an XML file, that bit of data could, when 
received by a program, cause the phone number to be dialed 
immediately or entered into a database. 


SYSTEMS EVOLUTION 

companies can use XML to 
exchange technical information 
in a multivendor environment 


Despite its growing prevalance, XML was not originally intended 
to be used for e-commerce. According to the World Wide Web 
Consortium (an organization founded to develop common protocols), 
XML was primarily intended to meet the requirements of large 
scale Web content providers for industry-specific markup, 
vendor-neutral data exchange, media-independent publishing, 
one-on-one marketing, workflow management in collaborative 
authoring environments, and the processing of Web documents 
by intelligent clients. 

Nevertheless, XML quickly attracted attention from groups 
interested in e-commerce, the interchange of data from relational 
and object-oriented databases and other nondocument applications. 
XML proved useful for e-commerce because programmers can 
use the language to create schemas that define business 
transactions within markets and that define the rules for validating 
business documents. 

In addition, companies can use XML to exchange technical 
information in a multivendor environment, because schemas 
allow software to distinguish data specific to an industry or a vendor. 
XML also helps applications know when it is safe to ignore 
information they do not understand, and when certain information 
must be processed. “Standards such as XML are critical to e-business 
applications and infrastructures,” said Reed Hornberger, senior 
director of E Business Market Development at Sun Microsystems. 
“Using a relatively simple format, companies can broadcast XML 
data and requests to multiple business systems to quickly 
integrate business processes across corporate firewalls. The B2B 
marketplace depends on the functionality of these standards.” 

XML does have its limitations, however. Its flexibility allows 
programmers to create a virtually unlimited number of schemas, 
which means that different companies within different industries 




CHEVRON Case Study: 
Strategic Partnerships 



Internet Keyword: EDS Solutions 


Chevron, a successful $40 billion oil, gas, and chemical company, went shopping for an IT 
partner to overcome technical issues that hindered overall performance. EDS didn't approach 
this as just another outsourcing deal, but as a chance to become a full strategic partner. 

EDS utilized mainframe, telecommunications, and cross-functional services, including 
infrastructure planning and centralized help desk and process management. 

Turning over a significant portion of its Shared IT Services Organization to an outsider was a 
big step for Chevron, but within the first few months, more than $2 million in help desk costs 
alone were saved. Today, through Chevron's IT partnership with EDS, the company’s objectives 
are met by providing higher quality IT services at a lower cost. 
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Evacuating the 8 million residents 
of New York City in less than 30 
minutes using a Mr. Microphone. 

A big, juicy challenge that sort of reminds us of 
implementing a Managed Work Environment Solution. 




0 


ns 

solved. 


eds.com 


What it calls for is a big, juicy solution. One that monitors and manages your network and systems infrastructure. That synchronizes individual workspaces to increase efficiency. That provides 
a single point of contact for distributed environment reguests. And most of all, that can whistle down a cab from two blocks away. Other solutions available at 800 566 9337 or visit our Web site. 
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must agree on which schema will be used for each type of transaction 
in that industry. It's a problem that isn’t likely to be solved without 
a forum through which companies can reach consensus. 

Systems Integration 

Regardless of whether the pure plays or the consortia win out, it 
will take a lot of work to make certain that B2B transactions can 
actually process. It isn’t enough to have a Web site and link it to a 
vertical portal, according to Howard Rubin, research fellow at the 
Meta Group. "Many companies have a Web presence that is more 
like a Hollywood stage set than a real place of business,” he 
complains. "Their sites look beautiful on the front end, but the 
back ends are propped up with sticks.” 

A complete B2B application - the kind that Dell boasts - must 
integrate well with the company’s internal manufacturing, ware¬ 
housing, inventory, and shipping systems. IT groups and systems 
integrators need to upgrade all these critical back-end systems 
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a complete B2B application 
must integrate well with the 
company's internal manufacturing, 
warehousing, inventory, 
and shipping systems 


so that they can send and receive XML data and thus become part 
of an end-to-end solution. However, many of these systems are 
implemented on older mainframes and minicomputers, which 
could be hard to upgrade because they’re based on architectures 
that were defined long before XML was invented. 

Failing to fully integrate its back-end systems into the B2B 
application could be a fatal mistake for a company. An analogy 
can be drawn from the world of B2C, where many companies 
experienced major customer dissatisfaction during the 1999 
holiday season because their Web sites weren’t connected to 
the retailers’ other business systems. Shoppers frequently don’t 
know if a product that they ordered actually exists or is back¬ 
ordered, which often results in unfulfilled expectations and 
unhappy customers. 

That lack of integration probably won’t be tolerated in a B2B 
environment, because many companies now have a "just-in-time” 
manufacturing and inventory process that is 100 percent dependent 
on a completely reliable supply chain. When just-in-time business 
buyers make purchases, they expect the company from which 
they’re buying to guarantee that the product exists on the exact 
day that it needs to be shipped. Without back-end integration, 
that level of coordination is likely to prove impossible. 

Back-end systems integration is crucial, according to Jon 
Slangerup, chairman and CEO of Electron Economy, a company 
that works with clients to design, deploy, and run their 
e-commerce operations. “As e-commerce companies turn their 
attention toward reducing costs, improving cycle times and 
profitable growth,” he explains, "they require sophisticated 
commerce solutions that tightly integrate all of the disparate 
processes that comprise the supply chain.” 


Derendinger Case Study: Derendinger, a top Swiss auto parts reseller, wanted an online commerce site that was advanced 

Taking Derendinger Online and efficient, yet required minimal work. 
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Derendinger was faced with the challenge of managing data - numbers, cross-references, and 
detailed manufacturer information - online and in-stores simultaneously. 

EDS analyzed Derendinger's existing technical strengths and realized they already had an excellent 
database. EDS created a Web interface application that integrated existing components and the 
new technology into one seamless system. Derendinger now has an online store fully integrated 
with the internal database that does not even need a webmaster for updates - updates are made 
on the database and appear on the Web site instantly. 
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Consuming a glass of prune juice 
while strapped atop a rocket car that 
is simultaneously breaking the land 
speed record of 763 mph . Maybe there are tougher 

challenges than developing information security technology. Maybe not. 



eds.com 



Any challenge is a challenge we can't resist. And if it happens to involve ensuring the privacy, confidentiality and survivability of your information, strap us to the roof and hit 
the accelerator. That’s our idea of a good time. The faster you contact the EDS Information Assurance Services team at 800 566 9331 or our Web site, the faster we’ll get going. 
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IT Talent 

This need for back-end system integration creates an enormous 
challenge for today’s businesses, many of which are finding it 
increasingly difficult to recruit and retain top IT professionals. In 
1999, for example, it was estimated that there was a demand for 
trained IT professionals in the US in excess of 850,000, a number 
that is expected to grow to 1.8 million by the year 2006. 
Unfortunately, our nation’s colleges and universities turn out only 
25,000 to 35,000 IT graduates every year. No matter how you slice 
it, many companies will have a major problem finding the 
resources to integrate their back-end systems with B2B 
business models. 

It will also be important for companies to retrain existing IT 
personnel in new B2B technologies. “If the lifeblood of today’s 
enterprise depends upon the rapid exchange of information on a 
powerful network, then an advanced skill set of the IT professionals 
empowered with maintaining and upgrading those systems is 
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the demand for trained IT 
professionals in the US is expected 
to grow to 1.8 million by the 
year 2006 


absolutely fundamental to keeping a competitive edge,” says Greg 
Long, chief learning architect at Mentor Technologies, a company 
that provides skills-based networked learning. 

In order to ensure that their technical personnel remain up-to- 
date on the latest developments, some companies have instituted 
customized training programs for all their IT personnel. Others 
have implemented professional training resources that each IT 
professional can use in order to increase his or her value to the 
company. Says David Foote, managing partner and research 
director at Foote Partners LLC: “Research indicates that few 
things are more important in building a strong employer-worker 
bond than training and development.” Foote believes that technical 
training is “not only essential to staying ahead of the work curve, 
but it’s a clear sign that a company is committed to its employees’ 
career growth and aspirations, which means more in today’s 
brutal labor markets than ever before.” 

Still, even with an aggressive training program, few companies 
will be able to accomplish all the work that needs to be done in 
order to move into a fully integrated B2B environment. In most 
cases, making this transition requires a series of partnerships 
with technology suppliers, systems integrators, and systems 
management specialists - especially since a robust B2B environment 
requires not only systems integration, but major expansions in 
computing infrastructure. 





Avista Corp. Case Study: 

Better Customer Service at a Lower Cost 
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Avista Corp. planned to transform itself from a regional electric and natural gas utility to a 
diversified, national company with a focus on delivering energy, information and technology. 
They turned to their technology partner, EDS, to work with them. 

Together they focused on customer service to help Avista achieve new business goals - improving 
collections, streamlining customer services, and growing new business. 

The resulting improvements instantly put billing, usage, rate, and historical data on screen for 
customer service representatives through a system that runs on an advanced object-oriented 
design with a graphical user interface. 

The sharpened ability to track and monitor field work resulted in a 25 percent efficiency 
improvement. Avista Corp. has saved more than $2 million since the implementation of their 
new customers service system. 
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Digging a hole from Hoboken 
to China in one day using a 

plaStiC SpOrk. Similar to integrating a company's 
Web, voice and legacy systems. Only without the spork. 



eds.com 


We thrive on simplifying the most complex problems. Like creating a 24-7 data center that manages your centralized computing systems, strategic applications, and corporate network 
services. It might take us more than a day, but give us a plastic utensil and well see what we can do. All your most demanding requests accepted at 800 566 9337 or visit our Web site. 
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B2B: HOT OR HYPE? 


Security 

Data security is becoming a key concern as more business is 
transacted across the Internet. According to a nationwide opinion 
poll released by the Information Technology Association of 
America and Electronic Data Systems (EDS), 67 percent of 
Americans feel threatened by the prospect of encountering crime 
on the Web, and 62 percent believe that not enough is being done 
to protect Internet consumers against such crime. More important, 
61 percent say they are less likely to do business on the Internet 
as a result of these fears. EDS Chairman Dick Brown believes 
that the poll “underscores the fact that Americans are not satisfied 
with existing protections from computer criminals.” 


are taking place. Unless these fears are addressed, many companies 
are likely to balk at the idea of betting their business on the Internet. 

Most companies set up "firewalls” - routers and hosts that filter 
out unwanted data. Firewalls let companies provide access to the 
Internet in a secure fashion and separate a company’s public Web 
server from its internal network. Unfortunately, a firewall can 
become a bottleneck to Internet access by forcing every user to 
channel through a particular router or host. In order to prevent 
this, companies need to implement the firewall so that it can be 
tested for performance and so that the processing load switches 
quickly to another firewall ( "rapid failover”) if the original firewall 
fails or becomes overloaded. 


When companies participate in a B2B transaction, they want to be 
certain that hackers and criminals can’t steal their financial 
information or discover data that could lead to break-ins on other 
sites. Industrial espionage is also a potential problem; few 
companies would want their competitors to know exactly what 
they are ordering and selling - and with whom those transactions 


ADVANCED INFRASTRUCTURES 

a B2B application is only as 
reliable as the Internet provider 
on which it is hosted 




It’s not good enough simply to implement security features that 
reflect the company’s existing security policies and network 
architecture. It is necessary to do this in a way that doesn’t adversely 
affect performance. "As the growth of Internet applications in every 
industry moves more businesses to the Web, two issues weigh 
heavily on the minds of network administrators, entrepreneurs, 
and executives: availability and security,” says Doron Meirom, 
president of Radware, a company that develops, manufacturers, 
and markets products that manage and direct Internet traffic. 

Availability 

Even if a business’ Web site is secure and reliable, it doesn't 
guarantee that a B2B application will function properly. A B2B 
application is, in fact, only as reliable as the Internet provider on 
which it is hosted. If that provider is encountering problems with 
reliability and stability, then the entire chain of B2B transactions 
might break down. Once partners start to connect and trade with 
their key partners, the Internet connections themselves become 
critical to doing business. “In today’s market, having an Internet 
provider that can manage tremedous growth is vital to continued 
sucess,” said Marc H. Bell, chairman and CEO of Globix. 


EBS Case Study: 

Creating Global Networks 
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To fully seize the opportunity of global growth, Electronic Brokering Services (EBS), the 
London-based company for the interbank foreign exchange market, needed a technology 
partner. EBS partnered with EDS based on experience in financial services and electronic 
commerce, as well as presence in countries where EBS does business. 

EDS offered Electronic Brokering Services a one-hour "break-fix" response system, 24 x 7 
global networking monitoring, and end-to-end telecommunications management. Today EDS 
manages the current EBS operational framework, including 2,950 workstations, 884 customer 
sites in 25 countries, and 45 telecommunications carriers. EDS helped Electronic Brokering 
Services grow 33 percent within two years. 
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Our job becomes an extreme sport when faced with obstacles like integrating network and security services, application provisioning, or creating backup data centers. But we live for 
the rush. The same kind of rush you'll get when you find more time to focus on your growing e-business. Whatever size fire you need put out, call us at 800 566 9337 or visit our Web site. 


Extinguishing a volcanic eruption 
with a can of gasoline and Grandma's 

odd-smelling quilt . A complicated assignment 

that ranks right up there with providing Web Hosting Services 
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In order to make B2B a daily reality, Internet connections need to 
be extraordinarily stable, secure, and able to cope with large 
volumes of data without creating delays or performance problems. 
“You can put millions of dollars into a Web site and a back end, 
but it’s not going to help if you connect the site to a ‘best-effort’ 
network,” points out Malik Khan, CEO and founder of Sitara 
Networks, a company that integrates applications and networks. 

Until recently, most Internet usage has been for consumers who 
were browsing and shopping in a relatively casual fashion. In that 
environment it was an annoyance, rather than a disaster, when 
the Web was down or performance was slow. 

However, now that the Internet is being used for crucial business 
applications and on a day-to-day basis, it’s likely that most 
businesses will expect the same kind of reliability and availability 
from the Internet that they’re getting from other elements of the 
business infrastructure. “You generally don’t pick up the phone 
and wonder if there’s going to be a dial tone,” points out Michael 
Mael, president of Focal Data Communications, a company that 
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67 percent of Americans feel 
threatened by the prospect of 
encountering crime on the web 


provides data and voice services to large corporations, ISPs, and 
value added resellers. 

Khan believes that a good way to achieve greater reliability is to 
implement an Internet service architecture that differentiates 
between important business traffic and casual applications (such 
as browsing and game playing) that don’t require the same 
transaction priority. That would allow the network to more 
effectively route Internet traffic so that the important business 
transactions are more likely to be delivered and handled 
appropriately. “If I were running a B2B portal, I’d look for 
service providers that are investing in quality of service,” he 
explains, “and not just go for the cheapest carrier, or the one 
that has the most bandwidth available. 

Ease of Use 

Systems integration, reliability, and security are the keys to making 
B2B possible. However, in order for B2B to become practical, it 
must be easy to use, so that nonprogrammers can understand 
and manipulate the information that’s being traded between partners. 

Unfortunately, the Internet remains a relatively complex environment. 
While novice users have few problems clicking around on various 
sites, building a web site is still a daunting task. In the same way, 
building XML documents that define trading relationships is likely 
to prove difficult for many users, especially those with little or no 
programming background. Today, setting up a meaningful B2B 
relationship between two companies can require hours or even 
days of a programmer’s time. Because IT resources are in such 
short supply, this complexity could blunt the acceptance of B2B 
inside some industries. 


Before B2B can have a wide impact on a business or an industry, 
nontechnical professionals - business analysts, systems analysts, 
sales managers, and so forth - need to be able to set up trading 
connections without the help of the programming staff. 


^Sun 

microsystems 
We’re the dot in .com™ 

-0 Internet Keyword: Java 


Since its inception in 1982, a singular vision — The Network Is The ComputerTM — has 
propelled Sun Microsystems, Inc. (Nasdaq: SUNW), to its position as a leading provider of 
industrial-strength hardware, software and services that power the Internet and allow 
companies worldwide to dot-com their businesses. With $14.2 billion in annual revenues, 
Sun can be found in more than 170 countries and on the World Wide Web at http://sun.com. 

















DIDN'T CAVE IN TO HEAVY DISCOUNTING OR MARKETING MUSCLE. INSTEAD, THEY CALLED ON SUN MICROSYSTEMS, 

THE DOT IN .COM, and hooked up with iplanet 1 e-commerce solutions. iPlANET SOFTWARE helped the toystore quickly leverage the boundless POWER of the 
INTERNET TO REINVENT THEIR BUSINESS. THANKS TO THE BROADEST PORTFOLIO OF E-COMMERCE software, SERVICES AND PARTNERS, THE TOYSTORE'S BUSINESS SYSTEMS WERE RAPIDLY INTEGRATED WITH 
NEW WEB-BASED APPLICATIONS, SALES AND PROCUREMENT WERE AUTOMATED, AND CUSTOMERS WERE ABLE TO BUY AND TRACK THEIR PURCHASES OVER THE WEB. SUDDENLY, THE LITTLE TOYSTORE COULD 

DO BUSINESS IN A WHOLE NEW WORLD, it became POWERFUL and far-reaching by entering new markets and building a global supply chain almost overnight, it even had access 

TO COMMUNITIES WHERE LIKE-MINDED BUSINESSES GAVE NEW MEANING TO PARTNERSHIP AND ECONOMIES OF SCALE. THE LITTLE TOYSTORE WENT BIG.ANdTHE COMPETITION WENT HOME. 


IS THE STORY THAT SIMPLE? IT IS. AND IT CAN BE FOR YOU. IPLANET WILL PULL EVERY ASPECT OF YOUR BUSINESS 
ONCE YOU'RE ONLINE, YOU'LL SEE THAT THERE'S NO SUCH THING AS a"SMALL" BUSINESS, 


ONLINE TODAY, WHETHER YOU ARE BRAND-NEW OR STEEPED IN TRADITION. 


ANYMORE, ONLY SMALL THINKERS. AIN'T IT GRAND? 
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This is likely to require new tools that are highly visual so that 
everything from product catalogs to price lists to supply chains to 
payment schemes can be defined easily and quickly. Ultimately, 
creating a B2B relationship needs to be as simple as - or even 
simpler than - creating a Web page. 




The Internet also adds some bothersome complexity to the B2B 
process. For example, even novice Internet users are often 
required to type Unix file specifications such as http:// - hardly a 
standard for ease of use. Keith Teare, chairman of RealNames, 
believes that B2B will become substantially easier to implement 
once product identification numbers have their own "addresses” 
on the Web. He has helped some companies set up a system in 
which B2B customers can simply type a product name or a 5KU 
number into a browser in order to be immediately transferred to 
a product-ordering screen. Teare sees these virtual naming 
schemes as a natural evolution toward improved usability on the 
Web. "It took almost 20 years for the desktop computer to evolve 
from DOS into Windows 2000,” he points out. “There’s still a lot to 
be done in order to make the Internet both faster and easier.” 
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creating a B2B relationship 
needs to be as simple as creating 
a Web page 


Broadband 

One development that promises to make the Web easier to use is 
broadband: the transmission of Internet data at speeds that are 
much higher than those available through regular telephone lines. 
This continuing evolution of the Internet to support faster 
communications is helping to make B2B more effective 
and more practical. 

According to International Data Corporation (IDC), small and 
medium-size businesses will emerge as the primary market for 
services delivered via broadband wireless technologies over the 
next five years. Although residential services accounted for 60 
percent of spending for broadband fixed wireless services in 
1999, by 2003 the business market will be the larger revenue 
generator, accounting for 70 percent of service revenues. "The 
growth of Internet traffic is creating a need for increased bandwidth 
in the local loop, which is a major driver of the market for broadband 
fixed wireless technologies,” according to Jeannette Noyes, a 
manager with IDC’s Worldwide Telecommunications Markets 
research program. 

A wider deployment of broadband will allow for much faster 
growth of the Internet and much greater participation in B2B 
trading schemes. Broadband also makes it possible for companies 
to include richer data, which will create a more effective B2B 
environment. Some of these improvements will take place on 
presales by providing prospective customers with sophisticated 
materials such as video brochures. 

However, it’s likely that broadband will have the biggest impact 
on postsales activity. One disadvantage of worldwide sales is the 
difficulty of providing support to customers who are thousands of 
miles away. Broadband makes it possible to create two-way video 
linkages that will revolutionize the support process. Centrally 
located support people, for example, will be able to examine 
equipment that has failed and show customers, by example, how 
to fix problems. 
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Internet Keyword: Zengine 


Zengine is the first e-commerce company to offer a full suite of applications and services 
driven by one technology. All services for both business-to-business (B2B) and business-to- 
consumer (B2C) are provided on an outsourced basis and utilize Zengine's KORE 
Personalization/E, the foundation for real-time marketing and customer relationship 
management capabilities. Zengine's single-technology solution offers distinct advantages 
over competitive alternatives, including cost savings, easy customization, automatic 
upgrades, and faster time to market (large-scale e-commerce platforms have been launched 
in an average of 35 days). A representative list of Zengine's clients includes Everdream, 
Gyration, Kabloom, MCSi, Rexstores.com, Sharp Electronics, and Work.com (a joint venture 
between ExciteldHome and Dow Jones & Co.). 

For more information, visit www.zengine.com or call 877.4 Zengine 
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Has your best-of-breed 
integration produced 

a mongrel? 


needs 

on-site trainers 


weak backbone 


doesn’t 
mate well 


pricey 


slow to 
respond 


E-commerce solutions that use “best-of-breed” software and services 
seldom produce purebred functionality. 


Until recently, building an e-commerce solution required the integra¬ 
tion of various companies' software applications. Integrating these 
disparate solutions meant an investment in IT staff and outside con¬ 
sulting services, and often resulted in time delays, cost overruns, 
and disappointing results. 


Zengine owns and operates a full suite of services 

Design • Content • Merchandising • Personalization 
Customer relationship management (CRM) 

Order management • Fulfillment • Customer support 
Inventory management • Legacy systems integration 


Recognizing the structural inefficiencies inherent in this type of 
architecture, Zengine developed one technology that drives all 
applications and services from a single platform. Each component 
of the Zengine solution is designed to work together, eliminating 
the headaches associated with integrating best-of-breed solutions. 

The result is a new breed of e-commerce capable of delivering 
complete e-businesses in less time and at a fraction of cost. 


To learn about the benefits of our all-in-one purebred 
solution, e-mail us at nomongrels@zengine.com. 


www.zengine.com i-877-4-zengine (toll tree) 

zentfine 

Fueling 0 Your Brand's Commerce Engine 


© 2000 Zengine, Inc. 
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B2B:HOT OR HYPE? 


Broadband will also have a major impact on building the Internet 
infrastructure. Broadband fixed wireless technology, in particular, 
is expected to prove particularly significant because it allows 
entire buildings to be connected to the Internet. “Broadband fixed 
wireless will offer a much faster growth of the Internet and will 
bring high-speed Internet to a much larger number of buildings 
than would be possible with existing technology,” says Hamid 
Akhavan, chief technology Officer at Teligent, a communications 
company that serves small and midsize businesses. 

Wireless 

Wireless technology is also destined to have a major impact on 
the growth of B2B e-commerce, if only because wireless is 
becoming increasingly important to the growth of the Internet. 

IDC estimates that more than 35 million U.S. PC households 
are online, but there are upwards of 75 million cellular/PCS 
subscribers and more than 40 million paging subscribers. 
Because of this, IDC forecasts that by the end of 2002 there will 
be more wireless subscribers capable of Internet access than 
wired Internet users. “By mid-2001, all digital cellular/PCS handsets 
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broadband video will make it 
possible for centrally-located 
support people to show 
customers, by example, 
how to fix problems 


shipped in the world will be WAP (wireless application protocol)- 
capable,” points out lain Gillott, vice president, IDC’s Worldwide 
Consumer and Small Business Telecommunications research. 

“So it’s very realistic that the majority of Internet access will shift 
so that it is through wireless and not wired means.” 

As the Internet becomes increasingly wireless, much of the traffic 
on B2B sites will become wireless-enabled. That’s especially true 
in areas of the world that haven't yet been wired for telephone 
service, according to Michael Mael, president of Focal Data 
Communications, a national communications provider. “A lot of 
Web-based applications will find markets in places like Latin 
America and Africa where there’s less infrastructure to rewire,” 
he says. “In those regions wireless is becoming the dominant 
infrastructure because in many cases it’s more cost-effective 
than building a network of physical connections.” 

Even in parts of the world well-served by a physical infrastructure, 
wireless will have an enormous impact, especially in person-to- 
person sales. As the revenue creation process that operates 
between companies moves onto the Internet, there is likely to be 
a lower premium placed on up-front personal relationships and a 
higher premium placed on cost-effectiveness and quality of service. 
However, many industries will still require a personal touch - 
which will create a demand for wireless B2B and thus allow 
salespeople to spawn orders right when the deal is closed. “I like 
the idea of making a sale right then and there - and knowing that 
it’s already been logged, ordered, and shipped,” says Larry 
Jacobs, a sales executive who works in the media industry. 

The proliferation of Internet appliances in the form of wireless 
cell phones, handheld PCs, and pagers will also make it possible 
to transact business virtually anywhere. “Wireless will free 
employees to work - and order products for their company - from 
remote locations,” explains Joseph Ferlazzo, director of corporate 
strategy at CMGI. “Wireless access to corporate applications and 
databases will allow companies to extend the reach of their B2B 
applications as part of a huge global integration effort that’s 
taking place even as we speak.” 





YOU'VE GOT MAEL! 

Q&A with Michael Mael, President, Focal Data Communications 

What is the Focal Internet eXchangeSM (FIX), anyway? Simply put, 
its three innovative solutions designed to meet the growing demand 
for higher performance Internet services. Now our customers can 
access the Internet, exchange traffic and colocate right where the 
user interfaces with the Internet, at the Focal edge. 

What's the Focal edge? It's the closest point you can get to the 
edge of the network. It’s the advantage of bringing a better 
Internet experience as close to the user as possible. 

Want more data? e-mael me at focaledgerafocal.com. 


Internet Keyword: Focal 













FOCAL 


Introducing your shortcut to the 


without limits 


Today's busy Internet means overloaded connections. Congested exchange points. 

Lost packets...unhappy customers. 

Now, Focal offers a way to bypass all that and move right to the edge of the network, 
Focal Internet exchange 5 ". 

Find out how Focal can help you get faster, more reliable internet services. 

Skip the congestion and get right to the edge with managed Internet access, 
colocation and private peering solutions. 

Focal Internet exchange 5 ". Just one more way Focal can give you an edge. 


www.focal.com Nasdaq: FCOM 
877.98.F0CAL 
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Reinventing the Sales Model 

Creating a viable B2B application involves more than just technology. 
A corporation can’t effectively implement B2B unless it makes 
changes in the way it does business. Consider this: Before the 
Internet, the last major innovation in the ways that companies 
transact business was the fax machine - an invention that merely 
sped up the movement of existing paper systems. B2B, by contrast, 
promises to automate vast portions of the purchasing process, 
something that will eventually entail changes in the way that 
nearly every employee performs his or her function. 

"Over the next several years, businesses will face an array of new 
opportunities to improve and expand their sales and procurement 
processes,” explains Melissa Shore, senior analyst for Jupiter 
Communications. "They must invest now, even though the payoff 
will take some time (and) it will require several years to see a 
substantial migration from today’s manual, paper-based 
solutions to tomorrow’s Internet purchasing counter.” 
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a higher premium will be 
placed upon cost effectiveness 
and quality of service 


Because this is a fundamental change in the sales model, some 
analysts wonder whether established firms might not be at a 
disadvantage competing against startups. "The startups have a 
clean slate and no baggage,” points out Harry Wolhandler, vice 
president of research at ActivMedia Research LLC. However, 
Wolhandler also believes that traditional businesses have substantial 
strengths to bear in the B2B world. "It’s hard to build a business 
without a firm knowledge about how an industry works,” he says. 

Howard Rubin of the Meta Group believes that established 
companies need to take a gradual approach to implementating 
B2B. "The companies that are best positioned to succeed are the 
ones that don’t view the new generation of B2B as the only way of 
doing business,” he explains. "It’s better to view B2B as an 
augmentation of how they currently do business, so that the 
transition can be made in a gradual fashion.” 

Shore also advises businesses to diversify their investments 
across multiple models and partners. She believes that not all 
companies are in the same position, and that businesses must 
allocate their resources according to the company’s market 
power within its specific industry. Shore believes that companies 
with stronger market power should allocate more of their investment 
toward the direct selling model, taking orders on their own Web site. 

Companies lacking that market power, however - which would 
presumably include startups - should seek opportunities to 
differentiate themselves within net or coalition markets, many 
of which are conducted across vertical portals. 



Globix 

The Global Internet Exchange 


+t) Internet Keyword: Globix Streaming Media 


Globix Corporation is a leading provider of advanced Internet services and connectivity for 
businesses in the United States and Europe. Through its high-speed, high-availability, fiber-optic 
network and state-of-the-art Internet Data Centers in New York City, Santa Clara, CA, and 
London, UK, Globix delivers superior reliability, security and performance to companies 
using the Internet to deploy mission-critical business strategies. Cutting-edge solutions 
include Co-Location, Hosting and Dedicated Access. The Application Services group at Globix 
offers services such as Streaming Media, Electronic Commerce, Solutions Architecture and 
Internet Security. 






































Is your streaming project becoming more complex than it has to be? 

At Globix, we make streaming media easy. Our total solution 
approach to streaming media means we can provide you with a 
complete end-to-end solution, including access to global markets. 
One vendor. One place for all the answers. That's because the Globix 
total solution combines the infrastructure of our high-speed global 


network and our world-class Internet Data Centers with our proven 
technical experience in on-site production, Webcasting, encoding, 
hosting, signal acquisition and diverse media-on-demand services. 
The result is a reliable high-performance streaming media solution 
for your Web site or e-business application - the way you want it, 
when you want it. 



Globix 

The Global Internet Exchange 



1-800-4-GLOBIX ext. 4735 • www.globix.com 

Co-location • Hosting • Live Event Production • Encoding • Signal Acquisition 

“Globix” and the stylized “G” logo are trademarks of Globix Corporation. © Copyright 2000 Globix Corporation. All Rights Reserved. NASDAQ: GBIX 
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each year, according to Jerry Quinn, an industry expert who 
helped set up the consortium. That was a staggering amount, 
considering that yearly industry revenues seldom topped $8 billion. 

In the agricultural chemical industry, it’s not possible for a 
manufacturer experiencing a shortage of a high-demand product 
to sell a competitor’s excess inventory, which allows both companies 
to profit, thereby increasing revenues for the entire industry. To 
help deal with this problem, about 40 agricultural chemical 
manufacturers, under the sponsorship of the American Crop 
Protection Association, formed an industry consortium called 
Rapid Inc., which hired EDS to set up a Web-based trading application. 
But the notion of selling excess inventory to direct competitors is 
strange to traditional companies. While there has been a great 
deal of talk about “coopetition,” it’s often difficult for companies 
to both compete and cooperate with the same companies. It will 
be a challenge, therefore, for some companies to change their 
corporate culture so that coopetition comes more naturally. 


Partnerships 

Implementing B2B will also require companies to make changes 
in the way that they interact with competitors. For years, many 
companies have attempted to motivate their employees by portraying 
the competition as the enemy. However, B2B e-commerce 
sometimes makes it necessary to cooperate with competitors 
in order to increase the profits of an entire industry. 

That’s what happened in the agricultural chemicals industry in 
the mid-1990s. The entire industry had a problem with excess 
inventory - an important issue because agricultural chemicals 
inventory can degrade, rendering it useless. In addition, changes 
in government regulation sometimes left companies with stocks 
of chemical that could no longer be sold, but that could have 
been sold prior to regulation if the companies in the industry had 
been better able to work together. The agricultural chemical 
industry was losing as much as $1.5 billion in excess inventory 
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“coopetition” is to compete 
and cooperate with the 
same companies 


While this may prove difficult, the results are likely to be dramatic. 
The creation of online communities and marketplaces will allow 
companies to coordinate activities that are for the good of the 
entire industry, while still maintaining the dynamics of competition 
that continue to ensure a free market. “Companies will have to 
accept these realities and not let the competitive aspect get in the 
way of creating fabulous partnerships that benefit the customers,” 
says Fred Holahan, vice president and general manager of 
Silverstream’s B2B Solutions Division. “The attitudes need to 
change in order to offer the customer better choices.” 


INTERNET KEYWORDS 
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Internet Keyword: RealNames Solutions 


RealNames Corporation is a market leader for Internet Keywords - a simplified, human 
approach to online navigation that eliminates the need for long, complicated www and 
dot-com Web addresses. 

Companies purchase Internet Keywords to enhance their overall Web presence, leverage 
their brand identity and make it easier for customers to do business with them. 

Internet Keywords are the fastest, easiest way for consumers to navigate the Web. They can 
simply type an Internet Keyword - a company, product or brand name - into the address line 
of Microsoft Internet Explorer or the search window of most popular search Web sites and go 
directly to the specific Web page. 


























A breakthrough in getting 
customers to your website, 


Why put barriers between you and your customers? Now, with Internet Keywords, your company, products and brand names bring 
customers directly to the specific information they want on your website. And, your products and brand names are never lost in a 
maze of complicated web addresses. Internet Keywords work today in the address line on Microsoft Internet Explorer, or in great 
search environments like msn.com, AltaVista, About.com, GO Network, 
and Google—reaching over 70% of all U.S. Internet users* 


Instead 
of This 


Address j http://www.powerbar.com/products/ 


Type This Address j PowerBar 


by (I Real Names 


To find out more, go to 

Internet Keyword: RealNames Solutions or can 1-888-468-5993 


*MediaMetrix, December 1999. ©RealNames 2000. RealNames is a service mark of RealNames Corporation. All other service marks and trademarks are the property of their respective owners. 
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In the early days of B2B, many analysts assumed that the Internet 
was going to “disintermediate” - a fancy term for “eliminating the 
middleman.” The idea was that companies would sell products 
directly to other companies, without the help of the resellers and 
brokers that currently play a major part in non-Internet 
business-to-business transactions. 

Disintermediation, however, has turned out to be something of a 
red herring, according to Wolhandlerat ActivMedia, which recently 
conducted a study of 400 companies conducting business over 
the Web. That study revealed that companies whose reseller 
activity went up outnumbered those whose reseller activity went 
down - by almost four to one. “Our research shows that companies 
on the Internet are becoming more reliant on intermediaries and 
middlemen,” he says. 




REENGINEERING FOR ECOMMERCE 

embrace B2B without losing 
income flow from existing 
sales channels 


allows go-betweens to gather products from multiple 
companies and consolidate them, often with some value added, 
into a entirely new product or service. 

This is not to say that some disintermediation won’t take place. 
One indication of the potential impact of B2B sales can be seen 
in the way Dell Computer changed the computer industry. When 
Dell (and a number of other PC vendors) made it possible for 
companies to order PCs directly on the Web, it greatly affected PC 
resellers, who found themselves no longer necessary in the sales 
process. This disintermediation helped drive down the cost of 
PCs, making it more difficult for other PC vendors - most of 
whom still used traditional sales channels - to compete profitably. 

These PC vendors then faced the challenge of moving some portion 
of their sales from traditional reseller-style distribution to a new 
Internet-based model. That proved difficult for some vendors who 
found that the move to Internet B2B sales antagonized their 
resellers, because the Internet was seen as stealing sales. At 
least one vendor, Packard Bell NEC, was forced to discontinue its 
Internet sales in response to a negative reaction from its resellers. 

The lesson here is that companies must somehow manage to 
embrace B2B without losing their income flow from existing sales 
channels. This suggests that businesses that understand how to 
straddle multiple sales models are likely to be at an advantage as 
their industry adopts a B2B sales model. “Manufacturers will 
want to keep the channels they have in order to keep their market 
share at the same time as they reduce cost and increase efficiency,” 
says Lara Abrams, senior analyst of e-business product 
management at the Aberdeen group. 
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real learning for a virtual world 


Internet Keyword: Mentor Labs 


Based in Annapolis, MD, Mentor Technologies is a world leader in developing and deploying 
online learning products and services for large, multi-national corporations. The company is 
committed to improving the performance of information technology customers through the 
adoption of its revolutionary, Web-based, vLab Technology and innovative skills-based learning 
services and solutions. Mentor Technologies is building the infrastructure to deliver real 
learning for a virtual world. On April 3, 2000, the company's vLab Technology was selected 
for inclusion as an official part of the Permanent Research Collection on Information 
Technology at the Smithsonian’s National Museum of National History. Since its introduction 
in May 1999, the vLab System has been utilized by network engineers in over 100 countries 
world-wide, including such prominent enterprises as Cisco Systems, PricewaterhouseCoopers, 
ATT and U.S. West. More information on the company can be found online at: www.mentortech.com 
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Diagrams work. 


To be mastered, skills have to be experienced. That's why we created vLab Technology — a skills-based training environment that includes a real 


network complete with real problems. So, with vLab's remote on-line learning, you're taught real skills, real solutions on real gear — and get all 


your moves down cold. For more information about what Mentor Technologies' vLab System can do for you, 
check our website at mentortech.con Mentor Technologies. Real Learning for a Virtual World. 
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Commoditization 


Despite the potential benefits of B2B, it’s likely that some companies 
will remain afraid of the new business models because they 
threaten to turn their products into interchangeable commodities 
that can be bought from a number of different companies. When 
that happens to a market, it generally results in a price war in 
which each company attempts to undercut the price of the other. 

Indeed, that’s what happened in the computer industry when it 
became possible to purchase a virtually identical computer from 
multiple companies. In the 1980s, it wasn’t unusual for mainframe 
companies to enjoy net margins of 40 percent and more, simply 
because their products were unique and proprietary. However, 
once the PC became the standard for desktop computing and 
Unix became the standard operating system on servers, computer 
companies could no longer justify the high prices - or enjoy the 
high margins. As a result, a number mainframe computer 
manufacturers went out of business. 
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goods and services could 
become interchangeable 
commodities 


That scenario need not repeat itself in other industries, according 
to Richard Segal, chairman and chief executive officer of HSR 
Business to Business. “There is an insidious and false premise 
underlying the B2B e-commerce market suggesting virtually all 
goods and services exchanged between businesses are nothing 
but commodities.” This school of thinking, says Segal, assumes 
that by eliminating unnecessary administrative, marketing, and 
distribution costs, the real market price of goods and services 
will be established. 

However, Segal contends, "for most B2B products and services, 
it’s not an apples-to-apples world. The marketer’s job is to set 
our oranges next to the competitors’ apples, to draw distinctions 
so that our goods and services won’t be relegated to commodity 
status.” Segal believes that although B2B exchanges, and even 
some direct-to-customer commerce by the OEMs, may eliminate 
activity at the distributor site, it will only “free the distributor to 
do more of the application engineering, customer care, and local 
marketing at which they have always excelled.” 

An example of this in the computer business is the way IBM has 
shifted from being primarily a computer hardware company into a 
computer services company. While the advent of the PC and Unix 
changed the way that IBM operates, the company has established 
an ability to add value in a market where hardware, which 
was once its primary source of revenue, is increasingly seen 
as a commodity. 
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Get Certain from Click to Content 

Radware believes the e-relationship between content provider and user is the vital link to 
success in the networked world. To thrive in this world, companies must deploy and maintain 
an infrastructure that is fast, redundant, scalable and available 7x24. Radware provides the 
intelligent solutions that bring certainty to dynamic networks, thereby ensuring the best 
service from click to content. Radware manufactures a complete suite of Internet Traffic 
Management load balancing devices designed to provide scalability, fault tolerance and high 
availability to Web servers, cache servers, firewalls and multi-link Internet sites. 

To learn more visit www.radware.com or call 888.234.5763. 


























Some things in life are never certain 
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Unless you make them certain. That’s where we at Radware come 
in, with total focus, total commitment to a single, simple goal: eliminating 
uncertainty from your network through intelligent traffic management 
solutions that ensure your customers get what they want on time, 
in less time, every time. To find out more, visit us at www.radware.com 
info@radware.com 


radware get certain 








special advertising section 



Marketing 

B2B e-commerce will indeed change the way companies 
acquire and retain customers. The key to this is marketing, 
according to Segal. “As e-commerce accelerates the 
commoditization of business goods and services,” he 
explains, “demand for what business marketers do will 
continue to flourish.” 

Acquiring customers in the pre-B2B world often depended on 
the physical location of a company and its sales offices. But 
because the Internet puts a company in cyberspace, where 
virtually anybody from anywhere in the world can order products 
and services, physical locations are far less important. 

Segal believes that the key issue in B2B marketing will be the 
development and defense of a brand name. Because B2B 
companies will be competing against companies from around 


the world, the reputation of a company - the brand, as it were 
- will become increasingly important as a differentiator. 

Advertising is a key component to building B2B communities. 
In addition, it’s likely that the vendors that sell online will 
quickly become well-known due to their presence on the 
vertical portals. “The dumbest thing that a B2B company 
could do at this point is blow all their money on a SuperBowl 
advertisement,” says Joseph Ferlazzo of CMGI. 

Instead, companies need to diversify and become aware of 
how they are perceived on the Web, and how existing 
customers will communicate with other potential customers 
about the experience of buying a company’s products and 
services. Online bulletin boards, chat forums, and email will 
be a big part of B2B, and companies will find that good news, 
and bad news, travels very quickly. 


REENGINEERING FOR ECOMMERCE 


In other words, marketing will need to focus on customer 
care and postsales support in order to build a reputation for 
quality service. 


the key issue in B2B marketing will be the development 
and defense of a brand name 


$ SlTARA 


Networks 


There’s no question today's companies must compete in an e-business economy. Yet as technical 
innovation pushes data networks to new heights of performance, new and diverse applications 
are placing increasing demands on the network. As a result, IT managers must launch new e- 
business applications without losing control of their IP networks. 


Internet Keyword: Sitara Networks 


Sitara Networks makes networks smarter by intelligently integrating applications and networks 
through QosWorks, the only Quality of Service appliance to integrate bandwidth management 
and caching on open hardware and software platforms. With QoSWorks, enterprises and service 
providers can easily deploy e-business applications and improve application performance 
and network efficiency. 























These are classic signs of ND. management and transparent 

Symptoms Include: ND affects every company from caching into an open hardware and 

small enterprises to large service software architecture. And we’re 
/ Premature application time out providers. If not controlled your the ist company to guarantee the 

business is at risk, and your benefits of the product - or your 

competition knows it. money back. 


/ Stability issues 

/ Performance guarantee problems 
/ Response time degradation 
/ SLA guarantee dilemmas 
/ Loss of bandwidth control 
/ Poor efficiency 


Now, Sitara Networks is just what the 
doctor ordered to add the necessary 
layer of intelligence to your network 
to prevent and cure ND. 

We’re the ist company to deliver 
an integrated and modular QoS 
(Quality of Service) platform world¬ 
wide that integrates bandwidth 


By partnering with industry leaders, 
including Citrix Systems Inc., 
Sumitomo Corporation and Intel — 
Sitara protects your network with 
holistic QoS. 


o 


Sitara 

Networks 


/ Stifled application enablement 


www.sitaranetworks.com 
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B2B:HOT OR HYPE? 


Pure Plays vs. Consortia 

Vertical portals are expected to play an important role in this 
consensus-building process, by functioning as intermediaries 
between the various companies in each industry, and by 
defining standard schemas and making certain they are used 
appropriately. Vertical portals will, in short, become the online 
equivalent of an industry association, while also functioning as 
a marketplace where member businesses can exchange 
goods and services. 

There are two types of vertical portals - the so-called “pure 
plays” and the industry consortia. A pure play vertical portal is 
an Internet-only company that plans to make money by acting 
as an intermediary in B2B sales and by selling advertising 
space to companies in the target industry. An industry 




CREATING FUTURE VALUE 

independent and industry- 
sponsored marketplaces are 
exploiting Web potential 


consortium, on the other hand, is a Web site sponsored by the 
companies in an industry that agree to use the site for the bulk 
of their B2B activity. While consortia also intend to make money, 
the sponsorship that they receive from large industry players 
typically helps underwrite the cost of running the portal. 
“Businesses have embraced the Web enthusiastically with 
independent and industry-sponsored marketplaces forming in 
virtually every segment to exploit the potential,” according to 
Christopher Vroom, electronic commerce analyst at Credit 
Suisse First Boston (CSFB). 

The existence of both pure plays and consortia in many 
industries raises an important question: Can the small but nimble 
pure plays win against the gargantuan, well-funded consortia? 
Harry Wolhandler of ActivMedia believes that “consortia will play 
a bigger role inside industries that have already consolidated 
around a few large companies.” He admits that “a lot of flash 
and cash have been focused on the exciting startups,” but says 
that the large vendors building the consortia “have the clout to 
demand people to use their systems.” Because of this, Wolhandler 
feels that the “the game is basically over for the startups.” 

Joseph Ferlazzo, director of corporate strategy at CMGI, isn’t so 
sure. He agrees that the consortia can impose themselves on 
the B2B market in highly consolidated industries. However, in 
markets with less consolidation - and fewer big players - there 
may well be room for startup vertical portals. 



ARIBA® 


Making the net work for 626" 


About Ariba, Inc. 

Ariba, Inc. is the leading business-to-business (B2B) eCommerce platform provider. Through 
the Ariba B2B Commerce Platform™ an open, end-to-end infrastructure of interoperable 
software solutions and hosted Web-based commerce services the company enables efficient 
online trade, integration and collaboration between B2B marketplaces, buyers, suppliers and 
commerce service providers. The global reach and best-of-breed functionality of the Ariba B2B 
Commerce Platform creates Internet-driven economies of scale and process efficiencies for 
leading companies around the world, including more than 20 of the Fortune 100. Ariba can be 
contacted in the U.S. at 650.930.6200 or at www.ariba.com. 















THERE'S NO SUBSTITUTE FOR AN EXPERIENCED PARTNER. 


Whether you're a street musician or a CEO, choosing the right partner can 
do wonders "for your profits. Which explains why industry leaders like 
American Express, Cisco, and Hewlett-Packard have chosen Ariba. In fact, 
more companies use the Ariba B2B Commerce Platform™ to power their 
marketplaces and eProcurement systems than any other offering. If you want 
to get in on the act, call us at 800-535-3471 or visit www.ariba.com/partner. 
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“The Fortune 500 may be able to create their own B2B 
marketplaces,” he says, “But there is plenty of room for 
startups in industries dominated by small- and medium- 
enterprise companies.” 

Financial Success 

In the spring of 2000, the stock valuations of B2B start-ups 
were adversely impacted by a general downturn in the technology 
sector. This downturn was the result of a certain disenchantment 
among investors, who became impatient with B2C companies 
that apparently had no solid plans for becoming profitable any 
time in the near future. "(Investors) expect to see a plan that 
shows a profitable business," points out Ernst Hautle, 
vice-director at the international banking firm UBS. 


CREATING FUTURE VALUE 

significant rewards are in the 
not-too-distant future 


While some investor skepticism is probably healthy, it’s likely 
that sentiment toward the B2B sector has swung too far to the 
negative extreme, according to Christopher Vroom, electronic 
commerce analyst at Credit Suisse First Boston. "Long-term 
potential of business-to-business electronic commerce is 
colossal," he points out, "New technology, supported by 
ubiquitous online access and the development of open standards 
will permit a degree of business process optimization 
unthinkable until recently." 

Vroom concurs that B2B stocks will eventually become more 
attractive to investors. "Marketplace initiatives promise to confer 
upon network participants immense economic benefits," he 
explains." Dictating adoption (and) the broadening of adoption 
produces competitively-driven ‘network’ effects that will 
increase marketplace liquidity still further." In other words, 
it’s only a matter of time before B2B companies begin making 
more profit and thus generating more investor interest. 

It’s far too soon to consider B2B companies as failures, according 
to Richard A. Segal Jr., chairman and chief executive officer of 
HSR Business to Business Inc., the third largest B2B marketing 
firm in the country. Segal believes the emergence of exchanges 
and e-marketplaces will help break the "logjam" thus far hampering 
old-line companies from being able to move the earth in 
e-commerce. "Up to this point, brick and mortars dare not 
ever wink at an e-commerce play without fear of substantial 
disruption in their existing channels," Segal said. 


-f 


CREDIT FIRST 

SUISSE BOSTON 

Technology Group 


Credit Suisse First Boston Technology Group is the leading investment banking team for 
technology companies worldwide with over 300 people dedicated exclusively to technology 
banking. CSFB provides a full suite of financial products, including private placements, IPO’s, 
merger and acquisition advice, common stock offerings, convertibles, straight debt, derivatives, 
leveraged lending and private client services. With the largest team of technology bankers and 
analysts in the industry today, CSFB offers unrivaled technology banking expertise and continues 
to lead-manage landmark transactions that are redefining industries today. Based in Palo Alto, 
California, the CSFB Technology Group has offices in San Francisco, New York, Boston, London, 
Hong Kong, and Sao Paulo. 


*) Internet Keyword: CSFB Technology 














CREDIT FIRST 
SUISSE BOSTON 

Technology Group 


THE OPTICAL COMMUNICATIONS INDUSTRY PICKED 
US FOR THE FIVE LARGEST DEALS IN HISTORY. 
GUESS WE HAVE PRETTY GOOD VISION. 




$7,500,000,000 

* Cerent 

has been acquired by 

November 1999 

Cisco Systems 


Chromati 


Pending 


$5,000,000,000 

has agreed to be acquired by 

Lucent Technologies 



March 2000 


$4,300,000,000 

has merged with 

Redback Networks 


N0RTEL 

$3,250,000,000 

NETWORKS 

has acquired 

January 2000 

Qtera Corp. 


$3,250,000,000 

has been acquired by 

Nortel Networks 

June 2000 



Nowhere does change happen faster than in the optical communications industry 
(last clocked at 186,000 miles per second). Seeing the future before it happens isn’t 
just an advantage. It’s mandatory. And that’s why we were picked to advise on the five 
largest optical M&A deals in history. We’re helping others to see the (value of) light. 

CREDIT SUISSE FIRST BOSTON TECHNOLOGY GROUP. 


EMPOWERING CHANGET 
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B2B:HOT OR HYPE? 


"The emergence of B2Bs is giving many established companies 
an alternative path to exploring their own viable indirect 
e-commerce plays." 

In short, despite the current lack of investor confidence, it’s likely 
that the low valuations for many B2B stocks will be temporary, 

"The reported demise of business-to-business start-ups has been 
greatly exaggerated," Segal says, adding that "when the winds of 
the market stir the campfire just a little, these B2B coals will flame 
up to ignite the Internet sector’s next run of market value." 

The B2B Future 

Despite all the hype and all the enormous promises, the 
truth is that B2B is not going to happen overnight. Significant 
challenges lie ahead: Implementing B2B e-commerce requires 
extraordinary efforts on the parts of hundreds of thousands of 


CREATING FUTURE VALUE 


businesses and vertical portals, not to mention the vendors that serve 
them. Still, B2B may end up being one of those rare cases in which 
the payoff - when all the hard work is done - outperforms the hype. 

The enormous potential of B2B suggests that companies that 
successfully make B2B an essential part of their strategy are 
likely to experience significant rewards in the not-too-distant 
future. Because of this, industry analysts are advising that companies 
begin building their B2B infrastructure now, rather than waiting 
until all the technological issues have been settled. “Tackling 
supply-chain integration and optimization is a long-term play,” 
points out Lara Abrams of the Aberdeen group. 

If history is any indication, the companies in each industry that are 
the first to adopt B2B are the ones that will gradually come to 
dominate their markets. In other words, B2B will be like every 
major technological breakthrough of the past 30 years. In the midst 
of all the wild predictions and unrelenting hype, a solid core of 
practical companies in each industry that provides the hard work, 
dedication, and innovation is what will transform today’s hype into 
tomorrow’s profitable reality. 


the emergence of B2Bs is giving many established 
companies an alternative path to exploring their own viable 
indirect e-commerce plays 




Geoffrey James is a widely published high tech journalist 
and the author of the book Success Secrets from 
Silicon Valley (Times Books, 1998). 



Internet Keyword: Teligent 


Teligent, Inc. (NASDAQ: TGNT) is revolutionizing the way that businesses compete in a rapidly 
changing marketplace. Headquartered in Vienna, VA, Teligent is a global leader in broadband 
communications offering business customers local, long distance, high-speed data and dedi¬ 
cated Internet access. The company is working with international partners to extend its 
reach into Europe, Asia and Latin America. 

Teligent is led by Chairman and Chief Executive Officer Alex J. Mandl and President and Chief 
Operating Officer Kirby G. “Buddy" Pickle. 

For more information, please visit Teligent Web site at www.teligent.com. 














Your company needs three things 
to stay competitive. 

Bandwidth. 

Bandwidth. 

Bandwidth 


To get ahead of the competition, you've got to be faster than the competition. So we 

ioined forces with Nortel Networks™ to create our local SmartWave™ networks. Built 

IN CARTEL J 

V^NETWORKS™ around the latest broadband technologies — like our small rooftop antenna — this high- 
performance communications network gives companies like yours lightning-fast 
Internet access and data transfer. Not to mention high-quality local and long distance. All at surprisingly 
affordable prices. Contact us. And leave your competition in the dust. For more information, visit us at teligent com 


Teligent 

The Smart Way To Communicate: 


©2000 Teligent, Inc. Teligent, SmartWave and The Smart Way To Communicate are exclusive trademarks of Teligent, Inc. Nortel Networks and the Nortel Networks logo are registered trademarks of Nortel Networks. 
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The future is 
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A lecture and showcase series Ike no other. 







www. next20years. com 


This year The Next 20 Years Series is traveling to brought to you by 

New York, San Francisco, Los Angeles, and London. 

Visit our website to request your VP industry pass: www.next20years.com 
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An Amazing 
Place... 

Don’t let it 

VANISH WITHOUT 
A TRACE. 


1.800.CALL.WWF 
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DISCOVERING THE PRIVATE LIFE OF NEXT-GEN 
ROBOTS AND THEIR HUMAN COLLABORATORS 


PHOTOGRAPHS BY PETER MENZEL AND TEXT BY FAITH D'ALUISIO 


ver the past two years, Peter Menzel and I talked to scientists and explored robotics labo¬ 
ratories around the world, looking at projects in development. Peter composed each robot 
for a portrait, often with its human inventor, and I documented what he shot through 
interviews and by having each lab fill out a spec sheet about its creation. The machines we saw 
were often barely functional, but they were clearly gaining capacity. We found that the discipline 
of robotics - a quirky union involving artificial intelligence, computer science, mechanical engi¬ 
neering, psychology, anatomy, and half a dozen other fields - is moving fast. 

The discipline is moving so rapidly, in fact, that some roboticists have been questioning the 
direction that their work is heading. Of course, not everyone we encountered felt inclined to 
speculate on the future. Scientists and engineers, for the most part, are trying to focus on their 
work in the present. Robot researchers take pains to distinguish themselves from robot pundits. 
But there is something so magical about the creation of artificial living creatures - mechanical 

entities with lifelike behavior - that even the soberest of these 
inventors wonder about what lies ahead for their creation, and 
for humankind. 

There is no shortage of soothsayers who prognosticate about the 
shape of millennia to come: Kevin Warwick, Rodney Brooks, Bill Joy, 
Hans Moravec, and their fellows. Robotics, they all agree, will trans¬ 
form the future. They differ on the details - like whether robots 
will serve us, or we will serve them. Visiting scientists and meeting 
their creations, it became clear that at least for now we and the 
robots are in this together, and the future is being made today, 


an 




Excerpted from Robo sapiens: Evolution of a New Species 
(robosapiens.mit.edu), to be published by MIT Press in September. 
Peter Menzel and Faith D'Aluisio (robosapiens@aol.com) have 
collaborated on two other books , including Man Eating Bugs: 

The Art and Science of Eating Insects. 
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'Anyone who 
builds a 
humanoid will 


have to 
back to 


come 

this. 


Ours will be 
the archetype." 

- HIROAKI KITANO 

Hiroaki Kitano (standing) oversees 
the development of SIG at his 
company, Kitano Symbiotic Systems 
in Tokyo. A designer, Tatsuya Matsui, 
shows him plans and sketches. Kitano 
wants to endow SIG with sufficient 
eyesight, hearing, and processing 
power to follow instructions given by 
several people in a crowd. The goal 
is ambitious, but Kitano has a track 
record of achievement. In 1997, he 
created the now-famous RoboCup, in 
which teams of robots from around 
the world go head to head playing 
soccer in an indoor arena. (RoboCup 
2000 takes place August 23 through 
September 3 in Melbourne.) Though 
intended to be fun, the annual 
competition has a serious purpose. 
Kitano, mindful of soccer's global 
appeal, thinks that people who have 
watched robots "play" will feel more 
comfortable with entities like SIG. 


SIG 


ORIGIN OF NAME: Short for Symbi- 
| otic Intelligence Group (the name 
j of Kitano's robot research unit) 

PURPOSE: To study intelligence 
and multimodal sensory 
integration in a high-degree-of- 
freedom robot; it also will serve 
as a prototype for the upper torso 
of a full-body humanoid 

HEIGHT: Approximately 1.2 m 
i when completed 

| VISION: Digital camera 

l 

SENSORS: Four microphones for 
stereo hearing 

FRAME COMPOSITION: Aluminum 


COMPUTERS: ERATO-1 Beowulf- 
class 32-PC cluster (6.7 Gflop/s) 


PROJECT STATUS: Ongoing 


PROJECT LEADER: Hiroaki Kitano 


WIRED SEPTEMBER 2000 
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"In order to 
understand 
the human 
brain, 


- MITSUO KAWATO 


"I'm not a DJ," insists Stefan Schaal 
(near right) as he puts on 
traditional Okinawan folk music. 
But when the sound fills the room, 
the robot, DB, begins a dance as 
researchers Shin'ya Kotosaka 
(center) and Tomohiro Shibata 
look on. DB is the newest research 
platform at the Advanced 
Telecommunications Research 
Institute, outside Kyoto; he was 
built by Utah-based engineering 
R&D firm Sarcos. Neither Schaal 
nor project director Mitsuo 
Kawato are roboticists. Both are 
neurophysicists who use robots 
to study human brain function. 


HEIGHT: 1.9 m 


WEIGHT: 90 kg 


VISION: Two 2-degree-of-freedom 
eyes (pan and tilt), each with two 
cameras (foveal and wide angle, 
corresponding to human foveal 
and peripheral vision) 


SENSORS: Four cameras, an artifi¬ 
cial vestibular system (three-axis 
angular velocity, three-axis trans¬ 
lational acceleration), load sensors 
in 26 degrees of freedom, position 
sensors in all degrees of freedom 


FRAME COMPOSITION: Aluminum 
LINES OF CODE: 100K 


COST: $1 million 


PROJECT STATUS: Ongoing 


PROJECT LEADERS: Mitsuo Kawato 
and Stefan Schaal 


ORIGIN OF NAME: Dynamic Brain 

PURPOSE: Experimental tool to 
explore issues of biological motor 
control, theories of neuroscience, 
machine learning, and general- 
purpose biomimetic robotics 





























































"Face robots 
will become 
necessary 

when robots 
have to take 
care of old 
people and 
babies." 

-FUMIOHARA 

A work in progress, this still- 
unnamed face robot can open its 
eyes and smile. In the future, says 
its designer, Hidetoshi Akasawa 
(pictured), a mechanical engi¬ 
neering student at the Science 
University of Tokyo, it will be able 
to recognize and react to human 
facial expressions. It's the third 
generation of face robot in a 
program directed by engineering 
professors Fumio Hara (Akasawa's 
thesis adviser) and Hiroshi 
Kobayashi. Smiles will be greeted 
with smiles, frowns with frowns: 
Six basic emotions will be mixed 
and matched in a real-time 
interaction that Hara calls "active 
human interface/' 


FACE ROBOT_ 

NAME: The name changes as 
often as the roster of students 
working on it 

PURPOSE: "We're exploring what 
happens - as far as robot-human 
communication is concerned - 


when robots have humanlike 
faces. The big question is: Can 


robots have an 

'emotion' or not?'' 

HEIGHT: 36 cm 


WEIGHT: 2.1 kg 


VISION: One CCD camera 

SENSORS: None 


POWER: 12 V (DC), 300 W 

COST: $85,000 


PROJECT STATUS 

»: Ongoing 


PROJECT LEADERS: Fumio Hara and 
Hiroshi Kobayashi 


WIRED SEPTEMBER 2000 





ORIGIN OF NAME: R is for "robot; 
100 comes from NEC's 100-year 
anniversary 


PURPOSE: To verify the viability 
of personal robots 


SENSORS: Three microphones, 
touch sensor, ultrasonic sensors, 
and environmental sensors 


PROJECT STATUS: Model 
completed, next generation in 
development 


It's too earlu to 




make a walking 


humanoid. 




sagaii 


tint mtujiw mo 
ciin start nsiw 
sornot'iimi 
mi) simple? 




YOSHIHIRO FUJITA 


At the NEC research headquarters 
outside Tokyo, robot designer 
Yoshihiro Fujita stares into the 
electronic eyes of RIOO, his 
personal-assistant robot.The RIOO 
can recognize faces, identify a few 
hundred words of Japanese, and 
obey simple commands, but its most 
important job, Fujita says, is to help 
families keep in touch. If Mom at 
work wants to remind Junior at 
home to study, she can email the 
robot; when the RIOO crosses paths 
with the child, it will deliver the 
message verbally. To take the sting 
out of the command, the robot can 
sing and dance - a charming feature 
that is one reason NEC is inching 
toward commercializing the project. 


Ii i.i 
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PERSONAL ROBOT RIOO 


HEIGHT: 44 cm 


WEIGHT: 7 9 kg 
VISION: Two digital cameras 


FRAME COMPOSITION: Plastic 


BATTERIES (TYPE, DURATION): 

24 V rechargeable, 1.5-2 hrs 


EXTERNAL POWER: None 


PHRASES RECOGNIZED: About 100 


PROJECT LEADER: Yoshihiro Fujita 



































































'Sometimes 
with our 
humanoid, ii 

like working 

-GORDON CHENG 


Programmer Gordon Cheng tests 
the response of Jack the robot to 
the touch of his hand. Researchers 
at the Electrotechnical Lab at 
Tsukuba, an hour away from 
Tokyo, are taking part in a project 
funded by the Japanese Science 
and Technology Agency to develop 
a humanoid robot as a research 
vehicle. With the nation's 
population rapidly aging, the 
Japanese government is 
increasingly funding efforts to 
create robots that will help the 
elderly. Jack's lower torso, seated 
nearby with legs crossed, seems to 
be waiting patiently for this day. 


ORIGIN OF NAME: From the Robin 
Williams mm Jack, in which 
a 5-year-old boy's brain winds up 
in the body of a 40-year-old man; 
researchers are still thinking/ 
arguing about what to call it 


TENTATIVE NEW NAME: ETL 

Humanoid 


HARDWARE DESIGNER: Akihiko 
Nagakubo 


EYE DESIGNER: Fuminori Saito 


PURPOSE: To study "global 
dynamics" - the idea that move¬ 
ment in a humanoid robot doesn't 
need to be programmed explicitly 
from moment to moment 


HEIGHT: Approximately 1.6 m 
WEIGHT: Approximately 60 kg 


VISION: Stereo vision, CCD video 
cameras 


SENSORS: Binaural auditory 
microphone system, position 
sensors in the joints 


FRAME COMPOSITION: Mostly 
aluminum 


PROJECT STATUS: Ongoing 


PROJECT LEADER: Yasuo Kuniyoshi 
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"We're building 
the brain-stem 
level of control 

It doesn't know 
anything , it 
just knows that 
it's being told 
to do something 
and does it." 

- ROBERT AMBROSE 


By flexing his datagloved hand, 
robotics specialist Fredrik L. 
Rehnmark directs NASA's 
Robonaut to reach for a battery- 
operated power drill on a test 
platform at Johnson Space Center 
in Houston. Rehnmark's black 
goggles give him the view from 
the twin digital cameras mounted 
in the robot's shiny carapace. 

In addition, NASA may install 
pressure-sensitive sensors that 
will transmit to the dataglove a 
sense of the force the machine 
is exerting on the drill. i i i 


ROBONAUT 


ORIGIN OF NAME: Robotic 
astronaut 


PURPOSE: NASA needs a space¬ 
walking robot that can do repairs 
on a spaceship via telerobotic 
remote control, as directed from 
inside by an astronaut 


HEIGHT: 1.9 m 


WEIGHT: 182 kg 
VISION: Stereo cameras 


SENSORS: 150 perlimb - position, 
velocity, temperature, torque, 
force, et cetera 


FRAME COMPOSITION: Aluminum 
(body padded with Kevlar and 
Teflon to make Robonaut fireproof 
and bulletproof - space junk is 
a big threat) 

PROJECT STATUS: Ongoing 


PROJECT LEADER: Robert Ambrose 
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rWAS ONLY A MATTER 0 
URNED FROM PLUSH INI 
iABIES. YOURS WILL BE, 
Y ERIK DAVIS i 


Hasbro'* My Real Baby (opposite) faces 
the future; under the hood of Mattel's 
Miracle Moves Baby (above). 


jmj 



tTiTMirml 




















IN A MESSY f windowless conference room in Somerville, Massachusetts,4-year-old Amelia Mazzarella 
is clutching the future of toys. At least that's the hope of Jonathan Klein, the director of the interac¬ 
tive toy division of iRobot Corporation.Teaming up with the toy giant Hasbro, Klein and his crew 
developed and built the mewling, blinking thing that has captured Amelia's attention: an animatronic 
doll called My Real Baby. Designed to bring toy interactivity to new emotional heights, the doll may 
inspire millions of sweet little girls across the land to beg Santa for a robot of their very own. 

When Hasbro releases the product next month, My Real Baby will be one of the most advanced 
robots ever to make it to the consumer market. But Amelia's demo doll - a baby girl in a frilly dress - 
has definitely seen better days. Her rubber face is smudged, her already noisy servomotors are 
groaning away, and an ugly metal screw protrudes from the back of her neck. 

Klein tries to explain My Real Baby's appearance to the girl, but before "prototype" can become the 
word of the day, Amelia figures out that the whiny coos mean it's feeding time. Holding the heavy 
creature in her lap, she sticks a bottle into the doll's mouth, which moves greedily in an impressive 
imitation of nursing."More,"the doll demands, raising its eyebrows.The girl happily obliges, raising 
eyebrows of her own.The movement of the doll's facial muscles and the range of desires she expresses 
are remarkably realistic. But Amelia happens to be the child of anthropologists, and it doesn't take 
long before she starts wondering what makes this doll tick."What's inside of her?"she asks. 

"An electronic version of a person," says Klein. 

"What's making her sound that way?" 

Klein doesn't want to admit that Amelia is asking about the doll's servos and not about her voice, 
but finally he relents."lt's hard to make dolls move their mouths like that and not make noise." 

"Does she have batteries to make her do that?"The doll starts burping and farting, and Amelia, 
sensing that a less pleasant parental obligation than feeding is at hand, palms the doll off on her 
father."It's good it's not real," Amelia says as her father sighs and begins to change the doll's diapers. 
(Parents, breathe easy: Nothing actually goes in or comes out.) 

Some experts fear that as kids interact with increasingly animated toys, they will lose their ability 
to distinguish between simulacra and real life. But Amelia shifts comfortably between treating the 
doll as an artifact and as a baby. Much to Klein's chagrin, she figures out pretty quickly that you can 
shortcut the cradling routine that gradually puts the doll to sleep by pressing a button buried in her 
back. Yet that doesn't keep her from stroking the doll when My Real Baby wakes up from a nap. 

After the playdate, Amelia leans over to her father and whispers,"Daddy, secret." And then she says 
the words Jonathan Klein so dearly wants to hear:"Can I have one of those?" 

AUTOMATA HAVE LIVED AMONG US SINCE TOGA DAYS, when Hero of Alexandria built mini-mechanical 
theaters whose mythological figures cavorted about on their own weight-and-pulley power. In the 
Middle Ages, the clocks that pushed the envelope of medieval technology were decorated with 
dancing bears, grim reapers, and other gear-driven phantasmagoria. But automata didn't really come 
into their own until the 18th century, when Enlightenment thinkers made it fashionable to look at 
living things as machines. Jacques de Vaucanson, who helped build the first automatic loom, wowed 
the powdered-wig set with his clockwork duck. It moved its head and wings, ate, digested, and shat. 

In the 19th century, automata tricks began migrating into the doll industry. Every fall, manufactur¬ 
ers would roll out the latest "living dolls" for Christmas. By the end of the century, the kiddie market 
had been visited by dolls that crawled, laughed, cried, nursed, and threw kisses. Competition was 
cutthroat. Circa 1850, one anonymous London toy tradesman sold dolls that talked. For years rivals 
attempted to reverse-engineer the toy, but nobody could discover its mechanical magic."l know of 
one clever man who tried for 12 months to copy it and then put his work in the fire," the toymaker 
wrote."I laugh and don't care a fig. I have the fame and the secret and will keep them." In 1877, 
Edison invented the phonograph. Its first application? A talking doll. 

Today's toy industry has ballooned into a $23.5 billion monster, but in some ways the scene hasn't 
changed much. It is still a backstabbing, nail-biting, copycat arena that depends on finding the perfect 
Christmas mix of technical novelty and tried and true.These days, as the market embraces more and 
more high tech toys, the business has started to follow the frenetic rhythms of the consumer elec¬ 
tronics industry. Companies now face drastically shortened product development cycles, and cheaper 
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components lead to falling prices, making last 
year's breakthroughs obsolete.The infrared data 
links that allow toys like Furby to communicate 
with each other went from hot to standard in 
about a year. 

Though the toy industry has seen many waves 
of automata come and go, this season will be 
remembered as the year the robots came home. 
After Sony's surprise success last year with Aibo, 
the $2,500 robot dog, low-grade C-3POs are all 
the rage. Last February's American International 
Toy Fair - the industry's massive yearly mecca - 
was chock-full of toys like Milo the Robot, Tucker 
My Talkin'Truckbot,Toots the Train, and the Japan¬ 
ese manga-style Diva Starz. Haifa dozen robot 
dogs were doing tricks on the showroom floor. 
(See guide on page 273.) These toys range from 
goofy to amazingly cool, but by far the eeriest 
and most striking robots are the programmed 
baby dolls that simulate human infants. 

Here too, the competition is fierce. Hasbro's My 
Real Baby is going head to head with Mattel's 
similarly sophisticated Miracle Moves Baby, and 
in the race to capture the high-end market for 
little girls, both corporations have enlisted seri¬ 
ous hired guns: Hasbro has the smarts of iRobot, 
while Mattel's project is largely in the hands of 
Caleb Chung, the visionary creator of Furby.The 
two companies are also going up against MGA, 
a small, privately held firm that's set a Septem¬ 
ber release date for My Dream Baby.Though less 
animatronic than its competitors, My Dream 
Baby grows, its torso slowly extending like a 
telescope.The doll ultimately learns to walk. It's 
the dark horse in the robobaby race, and it's 
being developed by roboticists in the Far East. 
Other electronic interactive dolls, many of them 
cheaper though less advanced, wait in the wings. 

Furby was just the first step, a small rodent 
on the toy evolutionary ladder.The Hasbro and 
Mattel robodolls house a complex array of ser¬ 
vos, sensors, and chips. Both are programmed 
to cycle through desires for food, comfort, and 
sleep. Judging from the prototypes shown off 
at the Toy Fair, Hasbro seems to have the most 
sophisticated software "personality," and Mattel 
the best skin and animatronics. 

But it's tough to tell. High tech toy development 
is pretty much defined by the treacherous gap 
between prototype and mass production, and 
industry watchers have learned to take their Toy 
Fair spectacles with a grain of salt. Originally, both 
dolls were set to debut in September, but the two 
companies have run into production problems. 
Hasbro has rolled back its official release to Octo- 
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loos and gurgles, multiplexed orientation and 
ouch sens ors, servos and 8-bit processors, wrapped 
n soft skin and a rainbow of ethnicities: Hasbrcfs 
Ay Real Baby is about to bust out of the iRobot fab. 
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ber, and most observers predict that 
Mattel will miss Christmas entirely. 

Whenever they come out, this latest 
crop of animated dolls from Hasbro, 
Mattel, and MGA will all cost close to 
$100; toy wisdom holds that this is the 
highest price parents can swallow.The 
hope is that the subtlety and power 
of these high concept playthings can 
justify their expense, but even if these 
robodolls don't spark a craze, the 
major toy manufacturers will have 
achieved something:They will be 
seen as pushing the technological 
envelope."These robobabies are the 
Dodge Vipers of the toy industry," says 
Chris Byrne, who edits a weekly indus¬ 
try publication called The Toy Report. 
"Nobody develops a toy to be a failure. 
But they were also created to say to 
the world - to Wall Street essentially - 
that the company is transforming." 

But do little girls even want their 
dolls to act so real? "That's something 
that the market will sort out," says 
Byrne."lt's sort of like Toy Story :The 
claw decides." 


AFTER AMELIA'S DAD WHISKS her back 
to nursery school, Jonathan Klein 
cheerfully leads me through iRobot. 
The company mostly builds machines 
for the research community, providing 
budding roboticists with hardbodies 
:to reprogram. Mach V, a color-sensitive 
robot, scurries across the shop floor 
before me, chasing after a green ten¬ 
nis ball. An urban robot designed to 
crawl into collapsed buildings whirs 
past my feet, flipping and grinding 
like a headless tank. Warily stepping 
around the thing, we come to Micro- 
Rig, an untethered 30-foot-long cylin¬ 
drical robot worm (20 feet are devoted 
to batteries alone) capable of slinking 
deep into oil wells. 

Clearly, iRobot is not your typical 
toy factory. Originally called IS Robot¬ 
ics, the company was founded a 
decade ago by Rodney Brooks, MIT's 
top roboticist, who remains the com¬ 
pany's chair and chief technical officer. 
Brooks started the business with an 
eye toward putting his design philoso 
phy - "fast, cheap, and out of control" 


into practice. He imagined a fleet of relatively simple and inexpensive robots who probed the environment 
by following simple distributed behaviors, a technological advance over the traditional Al approach, which 
programmed robots to compute complex representations of the world around them. 

One of iRobot's initial inspirations was Genghis, a foot-long, six-legged, insectoid rover that was developed 
by future iRobot CEO Colin Angle when he was a grad student in Brooks' MIT lab. Genghis evolved into Attila 
and Genghis II, one of which now sits in the lobby of company headquarters, looking like some monstrous 
cockroach brought back from an Amazon of metals.These were serious machines designed to explore the 
world, and they showed how cleverly robots could move about with relatively little brainpower. Whenever 
Brooks and Angle showed them off to the public, they couldn't help but notice how entranced certain mem¬ 
bers of the audience became."Kids were totally fascinated with them," says Angle. 

Brooks and Angle realized that the kiddie market could be iRobot's launching pad into consumer robotics. 
So, four years ago, the duo showed off some of their technology to executives at Hasbro, located an hour away 
in Beverly, Massachusetts.The suits were intrigued. But when they found out that the iRobot machines ran on 
dual 32-bit processors with 2 megs of RAM - which would have saddled any resulting toy with an absurd price - 
the execs politely showed the two engineers the door. 

"We started with a technology rather than a product," says Angle,"which was foolish." But Brooks tracked 
down some 8-bit processors in the Far East, and iRobot built them into Bit - a robotic baby doll with shifty 
eyes and a distinctly Chucky vibe.They returned to Hasbro with the doll."Then they believed," says Angle. 

After inking an exclusive multiyear deal with Hasbro in 1998, iRobot picked Klein, an expert in human- 
centered interface design, to head the team devoted to Bit's younger but smarter sibling, My Real Baby. Klein had 
already built a computer system at the MIT Media Lab that could recognize and respond to a user's frustration. 
At iRobot, he was responsible for overseeing My Real Baby's emotional architecture, the internally programmed 
drives that would make the doll seek out food, attention, and care. Besides aping human needs, this software 




































to be open-ended enough to emulate the 
shifting moods of babies, and to respond to the 
variety of sensors that could be stimulated by 
the child.The software also had to take into 
account what researchers know about the play 
patterns of little girls, so that neither child nor 
robot totally dominated the interaction."You 
need to create a life-form that understands that 
it's being played with,"says Angle, who gave 
Klein a $2 million technology budget."A lot of 
interactive toys simply drive the conversation. 
You push a button, it talks. My Real Baby had to 
be a life-form, not a forced march." 

Klein is a friendly, unassuming guy, keen to 
emphasize that My Real Baby was a group effort. 
To that end he introduces me to a small crew of 
engineers and coders standing around in the 
"Toy Bay" with a robot named It: an 18-inch-high 
mechanical torso with arms retooled from a 
snake robot and a bare-bones but expressive 
face. iRobot's first emotive robot, built before Bit, 
It responds to my greeting with California surfer- 
ese:"Excellent!"Then the humans introduce 
themselves, and we sit down to a classic geek 
repast of glutinous Chinese food."This is our 
usual fare," says Clara Sturges,a recent Yale grad 
who helped program My Real Baby."Except you 
have to imagine that it's 2 in the morning and 
we have a demo at 9." 

When we finish munching, Sturges fetches the 
same doll that Amelia played with and plops her 
down on my lap. It's my first chance to examine 
her closely. With her thick curly eyelashes, 
painted eyebrows, and big noggin, she's clearly 
a doll, not a simulated baby. Her appearance is 
largely Hasbro's work:The toy giant sculpted the 
molds for her head. Compared to her sophisti¬ 
cated movements, her look is rather off-putting, 
bringing to mind the "Baby Think It Over" dolls 
used in teen pregnancy prevention programs. 

After slowly opening her eyes, My Real Baby 
starts to coo, and soon she wants her bottle, 
which I rather awkwardly shove into her mouth 
When I pull the bottle out, her demeanor 
changes, as if she is deciding whether or not 
she's still hungry.There are no switches driving 
her behavior, but the doll is studded with a 
subdermal array of sensors, including six touch 
sensors and two multiplexed orientation sen¬ 
sors that let her know what's happening to her 
body.Though the sensors themselves are dirt- 
cheap, off-the-shelf items (none of the doll's 
11 sensors cost more than 15 cents), sophisti¬ 
cated signal-processing algorithms produce 
a much larger number of "virtual sensors" that 



vastly extend the doll's range of babylike behavior. 

The whole complex circuit - a combination of sensors, processing, and internal emotional models - 
is designed to trigger the nurturing play of little girls. Girls tend to bond most closely with girl 
dolls, which is why every My Real Baby is a she. And though I don't exactly fit Hasbro's target demo¬ 
graphic, I must admit that when My Real Baby started to scrunch up her face, something deep in my 
psyche kicked in and I felt the urge to tickle her. And when she started to grumble about her wet 
diapers, instinct took over completely: I thrust the child into the arms of the nearest human female. 

I'm not sure why I took the doll's complaints at face value, but her voice certainly helped sway me. 
Over and above the fact that she speaks in a highly unpredictable babble (a recombinant proto¬ 
language that, faking the learning process, develops real words over time), My Real Baby's voice 
sounds quite convincing. Most doll voices are provided by adult actors, but many of My Real Baby's 
coos and gurgles are samples from Hannah, Jonathan Klein's own baby girl. Klein seems utterly com¬ 
fortable with the fact that he has cloned his daughter's voice into a mass-produced commodity that 
could soon find its way into hundreds of thousands of homes."l never get tired of hearing her 
laugh," he says."When we were sitting there at the puppeting station at 4 in the morning, trying 
to get the animation right, it made it so much easier." 

My Real Baby's personality emerges from the behavior language that Brooks originally developed 
for his robots at MIT's Al Lab. Inspired by simple biological critters, Brooks' "subsumption architec¬ 
ture" bases behaviors on a collection of tiny processing modules, all of which work in parallel to react 
to stimuli. Given the fundamental unpredictability of this system, the baby doll displays the rich 
expressions and responses you'd experience with a living creature.Though iRobot had to make cer¬ 
tain concessions to My Real Baby's essential dollhood (reaction times were sped up to reward little 
mommies more quickly, and the doll does not expire Tamagotchi-style if she is ignored), My Real 
Baby remains a child of Rodney Brooks.The famed roboticist was even called in occasionally to 
streamline the code so it could run on My Real Baby's two wimpy 8-bit processors."! told people 
at the Al Lab that my dirty pleasure was going over to iRobot and squeezing the bits," says Brooks. 
The team's biggest problem was simply the schedule. Klein shows me the original calendar of 

1999 deadlines, still hanging from the wall."This," he says,"is a picture of naivete." By November 
1999, after numerous blown deadlines and holdups from Hasbro, the iRobot team had almost 
resigned themselves to another full year of doll development. But then they decided to work around 
the clock on one last Hail Mary demo. When they presented the prototype in early December, Alan 
Hassenfeld - the Has in Hasbro - took one look and said simply:"l want this. Go and build it." 

With that, iRobot dove into yet another round of sleepless nights to get the doll ready for the 

2000 Toy Fair, in February. To thoroughly debug the doll, they handed her off to a different person 
at work every hour or so, and when she crashed, they plugged her into the monitors. Each time, 
Klein was terrified that they would find some horrible mistake buried deep in the code."lt wasn't 
unlike being a parent called in by the genetics counselor," says Klein."Like,'Have you ever heard 
of spina bifida?"' 

As they raced toward their deadline, the doll mutated in their minds from a robot into a baby, 
from an "it" to a "she." One morning, as Jim Lynch was tuning the doll's reactions, she started saying 
"Baba, baba, I want baba" - which is her way of asking for a bottle. Lynch could have just turned her 
off, but instead he stopped what he was doing and went around the office, frantically trying to sat¬ 
isfy her demands."Has anyone seen her bottle? Where's her bottle?" Looking back on that moment, 
Lynch now says,"That's when I knew we had made a really wonderful product." 

ON THE OTHER SIDE OF THE CONTINENT, in the massive pastel workshop of Hasbro's El Segundo arch¬ 
rival, Mattel, there lives another robot. I meet the artificial infant in a conference room where Mattel 
is putting on its whole dog-and-pony show for me alone. Soon after I enter the room, a blond, 
vaguely Barboid designer named Tracy Thurman makes the introduction."This is Miracle Moves 
Baby," she says in the cheery android tone of a flight attendant,"and I'm sure you're going to love her." 

Miracle Moves seems to be napping in its baby-seat throne. But then it begins to move and open its 
eyes, and goose bumps pimple my skin. Hasbro's doll is impressive, but Miracle Moves Baby seems, 
well, miraculous.The doll swivels her head and flops her arms in a convincing and somewhat unset¬ 
tling baby ballet. For just a moment it seems like some new life-form is hatching before my eyes - 
as if a baby chick had just pecked her way through the shell, looked up at me, and said "Hello." 
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"Mattel's new Flexsoft skin is a true breakthrough in materials,"Thurman says."She is so soft!" 
.The doll's skin does indeed feel fleshy to the touch, as if grown from human genes.This remarkable 
thermoplastic, whose exact chemical composition remains a trade secret, had to withstand the usual 
battery of tests - aging, fire, ultraviolet exposure, human teeth. Moreover, the stuff had to be pliant 
enough to respond to subtle movements of the doll's animatronic armature, but strong enough to 
not be torn apart by the servos - an event that, if it were to occur in a child's hands, could transform 
a sweet little baby into a cyborg nightmare in a few traumatizing seconds. 

Though Mattel's mechanics are more graceful than Hasbro's,the doll's electronic innards, according 
to Thurman's rap, are roughly similar - an array of about 20 sensors, two 8-bit processors, and a "per¬ 
sonality matrix"that shuttles through happiness, hunger, and sleepiness.There are differences, too. 
Mattel's baby has an internal clock that will synchronize her sleep and feeding cycles with the play 
patterns of little girls. And the Mattel doll doesn't take abuse as kindly as the Hasbro doll does - if 
a tyke shakes her or turns her upside down, she will let out a cranky wail and go to sleep. 

At first, the Mattel doll seems to cut a far better figure than Hasbro's. But then Thurman misses the 
cue for cramming a pacifier into the toy's mouth, and the doll starts to suck air, like a fish out of 
water. I suddenly realize that the thing before me is not yet a real robot - it's just a slick animatronic 
prototype running through a choreographed routine.The final product is not yet ready, so it's tough 
to know how alive it will seem in the end. During my visit, programmers were still writing the code 
that will determine her behavior. 

The Mattel team boasts that even if their doll doesn't surface until 2001, she will nevertheless win 
the field.Thurman drops rumors that MGA's telescoping baby looks disproportionate and weird, and 
the team, some of whom have seen smuggled footage of Hasbro's baby, starts comparing their toy 
with the rival tot."Our doll looks real, not mechanical," says Ivy Ross, the head of Mattel's powerhouse 
Girls Design group.'Td rather miss Christmas by three months and have an immaculate conception." 
Mattel is late, but it has an ace in the hole: Miracle Moves Baby is the first product to come from 
1 Toy Innovations tiny company founded less than two years ago by Caleb Chung, the maverick co¬ 
inventor of Tiger Electronics'wildly popular Furby. After leaving Mattel, I visit Toy Innovation's small 
Redondo Beach offices, unsurprisingly decorated with Frisbees, boxing nuns, and Monster Magnet 
posters. Since Chung spends the bulk of his time in Idaho, where he is raising three daughters with 
his wife and fellow toy designer, Christi Chung, we hook up through a cranky webconferencing sys¬ 
tem that keeps pixelating his friendly, pudgy face into what looks like a de Kooning portrait of Furby. 

"A baby brings up genetically hardwired bonding responses from humans," says Chung, explaining 
why he took on the baby-bot challenge."We've got three kids, so we know. If we even get close to re- 
I creating that emotion, it would go way beyond a product."There were technical reasons as well."If 
you press left on a remote-control car and it doesn't go left, it's broken. But with a baby doll, it's OK 
because your expectations are different. Real babies are just getting the hang of their motor con¬ 
trols, their sensors, their audio inputs.Technology is kind of at the same level." 

Toy Innovation used puppeteers to bring the machine to life. Relying on Cubase and custom ani¬ 
mation consoles, they developed the thousands of subtle gestures recorded in the doll's software. 
"Puppeteering is a skill," says Chung."Without those guys, Kermit is just a sock." After getting the 
doll's choreography down, the crew showed her off to the Mattel brass in a dark and crowded confer¬ 
ence room last January. ("It was like The Nutty Professor ," recalls Ross."These guys hadn't showered for 
days.The head puppeteer looked like Dr. Frankenstein with his console."When the doll started to 
move, the crowd gasped."lt sent chills down my spine.") 

How successfully Mattel can port those chills into an off-the-shelf product remains to be seen - 
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the industry rumor mill has it that the doll is late 
because its animatronics are proving to be 
mighty challenging to the company's Asian 
production lines. But Chung is convinced that 
the doll's personality will ultimately transcend 
the technology."With these new toys, we are 
more authors than programmers. It's like writing 
a character in a book. If the programmers don't 
feel the magic of the product, you don't get that 
out the other side," he says before shifting 
smooth j into a baby-slam:"That's the problem 
with the Hasbro doll. I don't think there's an 
r otion that comes out of that product." 

■ t judgment, however, is impossible for an 
jli »o make. Emotional magic is something 
at ,mes from kids, as they weave their toys 
their fantasies. Amelia was pleased when 
Hasbro doll cried for milk, but she was just 
appy to sit the robot's static form in a chair 
and serve it empty Dixie cups of "tea." Robot 
dolls hardwire the animated qualities that kids 
already lend their toys through their imagina¬ 
tions. Chung is acutely aware of this."When kids 
play, they create an entire world that's alive, and 
it never objects to them. A kid's imagination is 
a completely open architecture, and there are no 
bounds to what a toy can do," he explains. 

"That's the future of toys.Technology's role 
is to become transparent. If you give the cues 
of autonomy, the imagination fills in the blanks, 
because that's what it's meant to do." 

As processing power and sensors improve, the 
difference between simulated autonomy and 
actual autonomy will blur. Already it's difficult 
to relate to these new technological creatures 
without imputing to them the sorts of feelings 
we routinely discover in, say, our pets. And when 
you throw in realistic human behavior, not to 
mentior iky skin, things become rather surreal. 

"These are not toys anymore," says Chung as 
the screwy signal scrambles his face again. 
"These are way beyond toys." 

"So what are they?" I ask. For once, Chung 
pauses."They are the next iteration of our 
attempt to re-create life." 
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E NIGHT AFTER I met my first robot baby, 

I dreamt that I owned a mechanical boy, an 
amiable 4-year-old automaton. I was showing 
the thing off to friends, and it seemed happy 
enough. But later, when we were alone, it tear¬ 
fully informed me that I was hurting its feel¬ 
ings by telling people that it, or he, was only 
a machine. 

You never know with dreams, but I suspect 
this was my own technological brush with the 
uncanny, that dreamlike quality of weirdness 
lodged somewhere between wonder and fear. 
Living dolls have always had a spooky side, 
a creepiness exploited in horror stories and 
famously analyzed by Freud in'The Uncanny." 

In his 1919 essay, Freud suggests that automata 
might spook us out because they stir up primi¬ 
tive animist feelings. They remind us of the time 
when inanimate objects were alive with animal 
spirits - a time we may be moving toward again, 
as the gadgets in our lives get smart. 

In the late middle ages, we had the golem, the 
Jewish creature of clay whose life was conjured 
with kabbalistic code.Today we have Chucky, 
the murderous doll who wreaks havoc in the 
Child's Play splatter flicks. As I interviewed peo¬ 
ple for this story, Chucky's name kept coming 
up - a joke reference that I suspect conceals 
deep anxieties about these robot dolls. Others 
described the creepiness of the skin or eyes, 
though what really seemed to bother them 
were the toys' lifelike demands. In contrast to 
this year's pack of mechanical dogs, which are 
cool precisely because they are 21st-century 
robots, animatronic baby dolls are beginning 
to establish something that's a lot more difficult 
to pull off: human relationships. And it is an 
eerie thing to recognize that one's innate 
drives to care and comfort can be triggered 
by a robot. 

Hasbro and Mattel deal with the uncanniness 
of their products in different ways. In order to not 
freak out the kiddies, Hasbro balances realistic 
behaviors with an obviously doll-like exterior. 
When Mattel realized that its doll was realistic 
enough to make adults feel uneasy, the company 
took a test model to kids, who, like Amelia, 
weren't bothered at all. It's actually an old story. 

In 1871, when spring-powered mechanical dolls 
were all the rage, an observer described one 
contraption as "turning its head and looking 
about in a weird way that makes grown people 
nervous but delights the little folks." Caleb Chung 
certainly isn't worried. As far as he is concerned, if 
people are freaked out, he's succeeded. 


MIT's Sherry Turkle has studied people's psychological relationships with computers for 20 years, 
and her current research focuses on how kids experience "relational objects" like robotic pets, Furbys, 
and animatronic dolls. Tamagotchis proved to her how "alive" simple electronic programs could seem 
to kids, and Furby seduced both children and adults with its mutant personality - something 
between a hamster and a tribble. Kids often described these objects to Turkle as "sort of alive" or 
"kind of alive." But this feeling doesn't tend to last very long for kids older than 5. Like videogames, 
which lose their spark once you've mastered the routines, these animist gadgets become simple 
machines after a few weeks, and then they're likely to be tossed into a corner."But a malfunctioning 
Furby can cause hysteria and panic if it happens before that moment occurs," notes Turkle. 

"Children are learning that you need to nurture a machine in order to have a successful relation¬ 
ship with it,"Turkle says."This is a new way of relating to technology/'Though Turkle has enormous 
faith in the resilience of children, she is also concerned that these relationships might unexpectedly 
alter child development. Psychologists refer to things like dolls or security blankets as "transitional 
objects," and they believe they help kids work through the shifting boundaries between Self and 
Other in early childhood. But what happens when your teddy bear talks back? "We're starting to 
touch on very deep things," warns Turkle."l say'caution.'" 

These deep things also extend far beyond the realm of children.Toys will be the Trojan horse that 
gets robots into our private lives and into our homes "in the same way that Pong and those other 
games got the microprocessor in," predicts Rodney Brooks. Chung agrees. 

But not everyone buys this. Carnegie Mellon's roboticist Hans Moravec spins dire science-fiction 
scenarios about the coming robot kingdom, but he doesn't think the new robot babies will even 
manage to take over Toys "R" Us, much less the world."The intelligence that you can put into them 
at this point is insect-like, and people get bored with insects," he says."People got tired of Aibo in 
a couple of months." Moravec thinks that robots will achieve mass popularity only when they can do 
something useful."By the end of the decade we will have helpful utility robots that understand their 
surroundings enough to get a carpet vacuumed," he says."These toys are just novelties." 

This is the rationalist way of thinking about machines: What's important is the practical stuff 
they do for us. But long before the Domesto-2020 can scour the tub or whip up pancakes, we'll 
have "smart" toys that can wirelessly suck down data, incarnating the power of software bots into 
animate objects that roll across the floor with the latest headlines. Inevitably such machines 
will fill more than communicational needs. Already, Furbys are given to old folks in rest homes 
to keep them company. And how tough is it to imagine the lonely turning to the descendants of 
My Real Baby? But as we and our children accept these robots into our homes, they will also 
disturb us in new and unexpected ways. It's one thing to download a new fetch program into 
a robot dog - it's another thing entirely to swap or upgrade personalities inside a much-loved 
robot pal. And no one can predict what kind of mechanical monsters will arise when miscreants 
start to hack these machines. 

Toy designers, attempting to build a kinder, gentler world of friendly machines, must remain mind¬ 
ful of the dystopian scenarios spun by Moravec, Bill Joy, and others: civilizational struggle and the 
eventual fall of humankind to the robot kingdom. But what happens if the difference between 
human and machine breaks down inside the robot itself? If you squint, you can see the first gleam¬ 
ing of this cyborg scenario. My Real Baby already has the voice of Hannah, the very real daughter 
of its creator. And iRobot's next commercial product, the iRobot, will be a consumer-oriented tele¬ 
presence engine that allows users to remotely cruise around their apartments inside the body of 
a machine. (See "Telefriend," page 274.) 

So maybe we will avoid the apocalyptic Robot War III that some see on the horizon. Instead, we 
may find ourselves waltzing with technologies that channel, reflect, and respond to us.This is the 
comforting flipside of My Real Baby, Miracle Moves Baby, and their robotic siblings: They hold out 
the hope that we can humanize Robo sapiens before they rule the world. Of course, the coming wave 
of robots will change us in turn, and those of us who grew up with Raggedy Ann or even Pac-man 
may never feel entirely comfortable with this process. But who knows how tomorrow's children, with 
their robot buddies, will feel? They will be on the vanguard of humanity's growing symbiosis with 
smart technology. When they reach out for a hand to hold, that hand may well be a thermoplastic 
animatron, enlivened by a network intelligence increasingly indistinguishable from our own. And if 
that spooks you, well, welcome to the romper room of cyborg life. ■ ■ ■ 
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IWher^ony^ibMh^lph^o^nobotic pups, instantly sold out last year despite its I 
[$2,500 price tag, the toy industry took note. So this month, a pack of low-end imitators [ 
trill be available at a store near you. In Japan, robo-pets come in many species - a pink 
[bear, a plastic cat that shows affection with its heart-shaped eyes, and no-mess fish for thel 
|home aquarium - but in America, dogs are the bots of choice. Man's best friend without| 
the hassle, they won't shed, smell, or chew your shoes - and they'll obey you like no liv- 
ling creature ever could.Toymakers, capitalizing on the public appetite for unconditional! 
[love and obedience, are hoping to make robot dogs a new staple of the industry, as iconicj 
[of an American childhood as teddy bears and baby dolls are now. - Emily Jenkins 




|First in the stores - and smallest by far - this palm- 
sized pet comes with pink, blue, purple, or red ears. 
[Because Poo-Chi can't walk, tricks are limited, 
[instead, its appeal is emotional: The more you pat 
Jthe button on its head or activate behaviors by 
[making abrupt noises (it has sound, but not voice, 
[recognition), the more its eyes light up as hearts, 
[it also responds when its magnetic bone is placed 
|near its mouth. Poo-Chi pups recognize each other 
via infrared - like Furbys - then bark Beethoven's 
[Ninth Symphony. Super Poo-Chi, a few inches taller 
Tthan the regular model, has voice command, more 
Jtouch sensitivity, and greater mobility. 

[Poo-Chi: $30; Super Poo-Chi: $40.Tiger Electronics: 
[(800) 844 3733, www.tigertoys.com. 


ROCKET THE WONDER DOG 


■Abeagle with a Rudolf-red nose and a wiry tail, 
BfRocket comes when you call it, burps after chewing 
Ha bone, pants, scratches imaginary fleas, and 
■becomes submissive when you scold it. Rocket also 
^responds when you pat the touch sensors on its 
■head, nose, and back. As its owner, you'll wear an 
■infrared headset with voice recognition technology: 
■After the dog learns your commands, it won't 
■ respond to anything but the sound of your voice. 
Hchildren too small to use the headset can operate 
■the dog via a remote control with labels that illus¬ 
trate each trick. 

■Rocket the Wonder Dog: $99.99. Fisher-Price: 
(800) 432 5437, www.fisher-price.com. 


ME AND MY SHADOW 


■This plush retriever comes in Labrador colors - 
■yellow, chocolate, or black - and with its own dog- 
house. Shadow will perform 10 classic dog tricks 
when you deliver orders through an infrared head- 
set with voice recognition.The pup walks by way 
■of motors and a microprocessor, but it can't lie 
down, see where it's going, or respond to touch. 

H Me and My Shadow: $59.99. MGA Entertainment: 
H(800) 222 4658, www.mgae.com. 

'mMpa| 

This pointy-nosed Aibo imitator has touch sensors 
all over its body, 16 motors, and voice recognition. 

I Part of the Tiger robo-dog family, it uses infrared 
sensors to interact with both Super and regular 
Poo-Chi, as well as with its own kind.Thanks to its 
visual sensors, i-Cybie walks without crashing into 
^hings. It also lifts its leg, scratches its ears, lies 
down, rolls over, and learns from experience - but 

I unlike Aibo, it doesn't develop from wobbly, inse¬ 
cure puppy to confident adult dog. 
i-Cybie: $150.Tiger Electronics: (800) 844 3733, 
www. tigertoys. com. 


BIG SCRATCH AND LIL SCRATCH 


Cutest of all the metal-look dogs, Big Scratch, brim- 

I ming with spaniel-like charm, comes with its own 
puppy to follow on its heels via an infrared link. 

The two yip at one another, and their tails wag and 
ears perk up when you touch the sensors on their 

I backs. Spring-loaded mechanisms give Big Scratch 
an unusually bouncy walk. A key-chain remote 
makes the duo execute the usual commands. But 
vatch out: They have magnetic fleas. 

I Big Scratch and Lil'Scratch: $59.99. Trendmasters: 
(800) 648 1810, www.trendmasters.com. 

This stock^Hvenetrieversays "cool," does a card 
trick, and makes rude noises. It walks, whimpers 
when it crashes into walls, and sleeps standing up 
because it can't sit or lie down.Tekno responds to 
light levels and sounds, but not to words or individ- | 
ual voices: There's no headset or remote. You can 
initiate behavior modes by pressing sensors on the 
head, neck, nose, and one of its sides. Tekno can be 
programmed to serve as an alarm clock; visit the 
Web site to find out how to make it do other tricks. 
Tekno: $39.99. Manley Toy Quest:+1 (310) 231 7292, | 
www.tekno-robot.com. __ 


PUPPY MAGIC 


I The feel-good choice for families, this plush robo- 
mom and her three fuzzy pups are the only robo- 
dogs that come in different breeds: dalmatian, 
beagle, or poodle.They're also the only ones that 
operate from a patent-pending radio frequency 
system, though they don't move around much. 

The mother dog recognizes and reacts to each 
baby from up to 8 inches away, identifying each 
ith a different bark. Each puppy expresses itself 
|uniquely: One wiggles, one sniffs, and one wags its | 
tail. They all make nursing sounds when you press 
:hem against a button on their mom's belly.To 
keep her little ones nourished, the mother makes 
chewing noises when her food bowl is near. 

Puppy Magic: $29.99.Toy Biz: (800) 634 7539. 

iWatch for the reintroduction of the pooch that 
[started it all, at www.sony.com/aibo. 
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Mechanical engineering 
grad student Daniel Paluska 
with M2 at the MIT Leg Lab. 





a la TheJetsons isn't here yet, but we're closer 
to this cozy sci-fi staple than you might think. In November, the 
Massachusetts-based iRobot Corporation - the company behind 
Hasbro's animatronic My Real Baby doll - will start selling the first 
consumer bot that's meant to be more than just a toy. It looks like 
E.T. crossed with an Electrolux vacuum cleaner, and, clearly, it's 
following in the pawsteps of Aibo, Sony's robodog phenom. But 
compared to Aibo, the iRobot (which bears the same name as its 
corporate parent) has a lot more mobility, smarts, and, most 
important, programmability. In fact, with its open source software, 
the iRobot has been designed to encourage hackers and hobbyists 
to dive right in. 

This ungainly appliance opens a new chapter in home robotics: 
telepresence. With a broadband-enabled PC acting as the remote 
control, users can direct the robot through the Net, while also taking 
in its sensory data. In other words, you can bodysnatch your iRobot, 
seeing what it sees and going where it goes, chatting up folks all 
along the way. 

"The iRobot's the first off-the-shelf Internet telerobot," says Ken 
Goldberg, a professor of robotics at UC Berkeley and editor of the 
recent book The Robot in the Garden: Telerobotics and Telepistemology 
in the Age of the Internet. "As webcams extended our eyes, the iRobot 
will extend our legs." 

Though the iRobot will initially appeal to early adopters willing 
to shell out around $3,500, the iRobot Corporation hopes its machine 
will eventually grow into a major consumer commodity - at once a 
toy, an appliance, a mobile computer, and a videophone-cum-spycam. 

The iRobot is an appealing if somewhat hefty machine, with an 
eight-wheeled base, a long neck, and a clear visored head that 
contains an independently rotating, pan-tilt camera. Along with the 
camera, the iRobot's plastic carapace packs in six motors, a micro¬ 
phone, speakers, and a radio transceiver - all driven by an onboard 
Pentium-class processor running Red Hat Linux. Each iRobot is also 
outfitted with an Apache Web server and its own IP address, which 
enables the robot to communicate directly with the Net. 

This is good news for me, because even though I live in San 
Francisco, I get to demo the bot without hopping on a plane to 
company headquarters outside of Boston. First I log onto the 
corporate server and call up a password-protected interface to an 
iRobot prototype. After a few moments of hassle, I find myself 
looking at three iRobot roboticists kicking back on a couch: Helen 
Greiner, president of iRobot; Dave Barrett, the project manager for 
the robot; and lead programmer Jim Allard. A vase of flowers rests 
on a low table, and a coatrack stands in the corner. 

The interface looks like your typical videoconference screen, with 
one big difference: There's a little joystick control panel below the 
image. I hit the Forward button and my viewpoint almost 
immediately cruises toward the couch. Instantly, in a basic, nearly 
animal way, I realize I'm not simply looking out of a remote cam. 
Instead, I'm inside - if "inside" is the right word - a toddler-sized, 
tetherless robot. I'm not just looking at this scene; I'm there, and 
I want to explore. 

"The iRobot is the first practical robot for the masses," says 
Greiner, applying a little soft sell as I make my way awkwardly toward 
the couch."The iRobot's fun, and it's useful." 


It's also relatively smart - sensing an obstacle, my bot-body freezes 
in its tracks, preventing me from clumsily knocking over the vase. 

Turning to my right, I see what I suspect are others of my kind sitting 
in the corner. Abandoning the joystick, I click directly on the patch of 
floor where I want to go, and I automatically glide toward the spot. 

My prototype comrades are all inactive at the moment, but 
Greiner assures me that when the first models roll into homes, they'll 
be ready to perform a few tricks under their own steam. Right out of 
the box, the thing will look for humans and chase around its colored 
ball. When it gets tuckered out, it will find its own way to a recharge 
station. With your help, the iRobot will use its sonar to create a map 
of your abode that you can later use to direct its movements. 

The machine will also have a modifiable personality of sorts, 
enabling you to tune its level of enthusiasm from the equivalent of 
a chill lapdog to a hyperactive Chihuahua. In this Aibo-mode, it will 
communicate with sound cues called "earcons." 

"Bleeps and bloops can express huge amounts of emotion," 

Greiner tells me, admitting that R2-D2 sparked her girlhood passion 
for robots. 

The iRobot evolved largely from military urban-warfare robots 
that the company built on Darpa's research dollar. It uses the same 
type of wheelbase configuration and self-navigating algorithms that 
the cop-bots do. But instead of deploying a $5,000 laser to see 
obstacles, the iRobot uses a $100 sonar unit. Instead of hardened 
tank treads, the iRobot has wheels. But those wheels can definitely 
move: "The iRobot can climb up a flight of stairs in about 10 seconds," 
says Barrett."You can come down a lot faster if you really want to, 
but we're hoping that you don't." 

There are any number of reasons you might want to climb those 
steps: to meet with contractors, pester your kids, check up on sick pets. 

Other, more serious applications include security, senior care, even 
business meetings. An iRobot could live in a corporate conference 
room, wirelessly connected to the Net through a PC and the office 
Ethernet. Remote visitors or offsite employees could easily drop in 
through the Net, roving the offices as far as the wireless link allows. 

Many people believe such servo-driven avatars offer a leg upon 
traditional videoconferencing."Once the element of the body is 
introduced, entirely new channels of communication are possible," says % * 

Eric Paulos, another Berkeley roboticist, who built a telepresence robot 
called PRoP."This new media will be able to express lots of nonverbal 
cues, and in human interaction, that can make all the difference." 

The iRobot crew already use their contraption to communicate 
around the company.'let's say I'm trying to get in touch with Jim 
across the office," says Barrett."I call his cell phone, and he doesn't 
answer. I call his regular phone, and he doesn't answer. He doesn't 
respond to email. I can now robot into his office, drive over to his 
desk, get in his face, and say 'Jim, talk td.me!'^ . 

For its first run, iRobot Corporation will, manufacture at least a few 
hundred machines and sell them through iRobot.com; the exact £ 

number hasn't been set.The company expects this first wave of iRobots | 
to seed a community of ubergeeks and robot fanatics who will develop " 

creative applications and build peripherals.The iRobot has expansion * 

mounts on both head and body in anticipation of the various grippers, \ 

bulldozer scoops, and fridge-openers that both its maker and other t 

people will build. A developer's toolkit is slated for early next year. 
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on wheels 


Meet iRobot, the smartest webcam 
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Not everybody believes that home robotics is ready to take off. Given that 
robot intelligence is still quite primitive, most folks wouldn't want a dopey 
30-pound videocam rolling around their apartment. But iRobot Corporation 
is figuring that telepresence will serve as a killer app at least long enough for 
more creative uses to start rolling in. In other words, the iRobot is more of a 
platform than a product. For a similar business model, Greiner points to Palm, 
whose technology sparked a hacker frenzy and which strongly encourages and 
supports third-party developers. 

iRobot Corporation, which is chaired by famed roboticist Rodney Brooks, also 
figures that it's best to get iRobot's foot in the door, even if that foot will soon 
need an upgrade."Robots are ready for large-scale consumer uses," says Greiner. 
"If we don't do it now, someone else will." 

The roboticists on the couch don't seem worried about the market, though. 
"This is the robot I dreamed of programming when I was a kid," says Allard. 
"Pretty often, in the evening after the kids are in bed, I just get back online with 
this thing and start making it do strange stuff." His main obsession right now is 
programming little dance maneuvers.'They're pretty cheesy." 

Greiner is putting a big bet on the iRobot's success. She's had a quarter of the 
company's engineering staff working on the project full-time for over a year, and 
sold off equity in the corporation to finance their R&D push. It's a risk, but it's 
important to remember the thousands of folks who paid $2,500 for the essentially 
nonprogrammable Aibo. Even if we never see the iRobot in Wal-Mart, the gadgets 
may very well become the Cabbage Patch Kid for the hardcore geek set this 
Christmas/'There's a lot of folks out there who will want this," says Barrett."Every 
little boy I've ever known has wanted his own robot." 

"Every little person,"Greiner corrects him. 

"Yeah, every little person." - Erik Davis 






relatively low cost. The most expensive com¬ 
ponent - a $6,900 3-D motion sensor perched 
in M2's torso - duplicates the balance-keeping 
function of the human inner ear. Elsewhere, 12 
sensors track the angle of each joint, 12 more 
measure the force applied to each pseudo- 
muscular actuator, and 8 load detectors meas¬ 
ure the ground pressure exerted on M2's feet. 
The robot's brain is a modest digital signal 
processing chip, running software developed 
using the virtual M2. 

"Our simulations of the robot are physically 
realistic," says Leg Lab leader Gill Pratt. "The 
hardest part is getting the robot to take that 
first step - to make a change from zero speed 
and static balance to a dynamic state of move¬ 
ment." Once M2 is moving, it is relatively easy 
for it to keep moving. 

The robot's design hinges on two new ideas, 
which the Leg Labbers refer to as low imped¬ 
ance control and series-elastic actuators. In 
plain English, low impedance control means 
designing limbs so their movements naturally 
follow the laws of physics. Human knees and 
ankles, for example, are built to bend and pivot 
in ways necessary for walking and jumping, 
rather than every which way. 

Series-elastic actuators are robo-muscles 
that mimic human muscles and tendons, con¬ 
trolling limbs with a flexibility far more forgiv¬ 
ing than the rigid actuators of industrial 
machinery. M2's dozen actuators each consists 
of a hard, motor-driven shaft attached to its 
joints by steel cables or carbon-fiber rods. 

When it comes to walking over uneven sur¬ 
faces, the elasticity of these pseudo-joints is 
almost as important as the legs themselves." 

In the real world, you're never going to have 
perfect information," Paluska says."Your foot 
is always going to hit the ground a little sooner 
than you expected, or a little later. M2's springs 
are like our tendons - a soft interface to the 
hard world." 

By contrast, early humanoid robots mimic 
walking by moving their limbs through carefully 
controlled patterns that retrace human move¬ 
ments, but somehow lose their humanity."Ask 
a kid to imitate a robot," suggests Pratt."They'll 
move their arms and legs in an incredibly stiff 
fashion that we've even come to describe as 
'robotic.'When we walk, we move loosely. Our 
limbs swing freely, with our muscles adding just 
a little control at the start and the end of each 
swing."The swing effect is what separates M2 


from the reigning robot-walking champion, 
Honda's P3. A five-foot-two, 287-pound 
human-shaped bot in a spacesuit, P3 can be 
seen in promotional videos climbing stairs, 
kicking a soccer ball, and balancing on an 
incline. But compared to M2, P3 is stiff, heavy, 
and operates in playback mode. "We're behind 
in terms of flashy demos," Pratt sighs. "But in 
the end, our stuff is going to work better 
because it's more flexible. Our approach is 
based on control laws and reflexes. We don't 
dictate what the robot does." 

It's this approach that attracted Darpa. 
M2's funding - about a half-million dollars 
to date - comes from Darpa's multi-year 
project to create an unarmed reconnaissance 
bot. Instead of sending a soldier into a building 
to look for terrorists or snipers, commanders 
would send in a remote-controlled robot 
rigged with cameras and other sensors. To be 
effective in that scenario, M2 needs vision, 
which will be incorporated sometime next year. 

But a few obstacles must be overcome 
before the researchers tackle sight."What hap¬ 
pens when it falls down? How does it protect 
itself from being injured during the fall?" 

Pratt asks. Teaching the robot to recover from 
a stumble - avoiding a face-plant - is next on 
the agenda. Even learning to fall properly will 
take months. 

Pratt hopes that success with M2 will inspire 
more funding for walking research."With, say, 
$50 million per year going to a dozen or so 
universities and companies, a robot capable 
of running the Boston Marathon could be 
built in five years. In ten years, its successor 
could hike the Appalachian Trail, including 
a climb up Mount Washington." Pratt hopes 
the walkbot research will also help bring 
smart prosthetic devices closer to reality. To 
this end, he's seeking both government and 
private support for a national center for 
legged locomotion. 

By mid-July, just one month after its first- 
ever step, M2 was stepping more often than 
not. But even when the bot does miscalculate, 
Paluska is reluctant to blame his creation for 
its shortcomings."When I say we're teaching 
M2 to walk," he says, "most of the learning is 
happening inside of us, not the robot." ■ ■ ■ 

Paul Boutin (boutin@wired.com) is a senior 
editor at Wired. 







Inside the MIT Leg Lab, M2 is learning to 
walk. On June 16 the humanoid robot - one of 
the world's most advanced - successfully put 
its right foot forward, a single stride that marks 
a milestone in robotic evolution. M2 is funded 
by a Darpa program called Tactical Mobile 
Robotics, which hopes to create reconnaissance 
bots to replace human soldiers and rescue 
workers in dangerous situations.The Leg Lab's 
aim: to mimic the "hardware," elastic construc¬ 
tion, and simple reflexes of humans and ani¬ 
mals. Indeed, M2 will be the first bot to walk 
like a person rather than a pricey windup toy. 

M2 - so named for no particular reason 
other than its two legs - builds on 20 years 
of R&D that began at Carnegie Mellon and 
continues at MIT. Steadied by safety straps, 
the nearly 60-pound robot spends much of its 
time balanced quietly on its feet. M2's anatomy 
is fully exposed: It has a carbon-fiber and 
aluminum skeleton, sleek steel and aluminum 
leg muscles, a nervous system of wires and 
circuit boards, and a chip of a brain embedded 
in its armless, truncated torso. 

M2's self-steadying motions make it seem 
eerily alive. Push it lightly, and it shifts back 
to center. Leave it alone, and it sways in place, 



balancing against forces in the ground beneath 
its feet. Humans are constantly engaged in this 
subtle, unconscious dance, but the behavior is 
startling in a machine. 

This machine hasn't completely mastered 
walking yet; it's still working on the first step - 
the one that makes the transition from stand¬ 
ing to walking. With a fall demo for Darpa 
looming, Daniel Paluska, the mechanical engi¬ 
neering grad student leading M2's hardware 
design and construction, and software devel¬ 
oper Allen Parseghian have been madly testing 
and tweaking and testing again. 

It's become an almost daily ritual: Paluska 
stands behind the bot like a coach spotting a 
gymnast. He keeps a ready thumb on a remote 
kill switch, while Parseghian, at a nearby work¬ 
station, hits Enter, transmitting the walk com¬ 
mand over an Ethernet cable to M2. The robot's 
12 series-elastic actuators come silently to life. 


M2 leans away from Paluska until its center of 
gravity shifts to its left leg. Then, carefully bal¬ 
ancing there, it swings its right thigh up, pro¬ 
pelling the right shin forward under its own 
momentum. As its shin reaches an outstretched 
position - its body already moving forward - 
M2 stiffens the leg and brings its weight down 
onto its right foot. 

Except that, until June 16, each graceful 
attempt ended prematurely with a clumsy 
crash. The robot would lean too far to the side 
or misplace its leg and collapse noisily into its 
safety harness. 

"We're confident we'll be able to meet our 
deadline," Paluska says,"but it was actually kind 
of horrible that M2 took its first really good step 
at the end of a Friday. We went home knowing 
we might have to spend all of next week trying 
to repeat it." 

The long-awaited first Step marks a sig¬ 
nificant leap: While it doesn't mean that the bot 
knows how to walk yet, it's hard evidence that 
M2 is getting steadier on its feet. The endless 
trials help the Leg Labbers understand where 
they need to refine the bot's controlling soft¬ 
ware. The software depends on simulations - 
a cartoonlike M2 walks through 3-D virtual 
landscapes on a workstation screen - but the 
transition from the virtual to the real world 
introduces variables not yet accounted for. 

Building machines inspired by nature is 
a guiding principle of the Leg Lab (www.ai 
.mit.edu/projects/leglab). Marc Raibert, who 
founded the lab at Carnegie Mellon in 1980 
(and moved it to MIT in 1987), pioneered a 
method of robotics engineering based on 
a few physics-inspired control laws - one for 
height, one for pitch, and one for speed. Raibert 
also favored simple hardware based on animal 
limb design.This method has been so success¬ 
ful that the lab is typically filled with odd-look¬ 
ing contraptions that hop and run with an 
animal sentience, appearing possessed rather 
than programmed. 

Although Raibert left academia in 1995 
to focus on a company he'd founded, the M2 
project, which launched in 1997, follows his 
model. Paluska designed the robot's limbs to 
the specifications of a six-foot man, with joints 
that mimic human hips, knees, and ankles. M2's 
hard steel muscle rods attach to its limbs with 
elastic tendons. Its $90,000 worth of parts are, 
by robotic standards, surprisingly low tech and 








Salt Lake City Library // Salt Lake City // Will Bruder // 1999 


A modernist igloo in Japan, a stained-glass skyscraper in Berlin, a plastic-fabric cliff dwelling in Chile: 
The structures showcased here are breaking out of bounds - and breaking in new material treatments - 
with energized cool. Most are built, some remain virtual - and all are part of a kaleidoscopic print collection 
of works by 100 young architects from around the world [10 x 10, due out this month from Phaidon Press). 
Ten curators, who chose 10 projects apiece, singled out up-and-comers ranging from Abalos + Herreros, 
the Madrid-based designers of Grass House, to Asymptote Architecture, the New York team behind the 
Guggenheim Virtual Museum."There are no columns, pediments, or dentils here," says curator Aaron 
Betsky (who also heads up SFMOMA's architecture, design, and digital projects)."No neo-Gothic arches 
or Palladian windows. The only thing all this work has in common is what it doesn't have in common: 
a recognizable style." - Jessie Scanlon 
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// Gifu, Japan // Shigeru Ban // 1998 


As Frank Gehry is to titanium. Ban is to paper tubes. Here, 19 arched 
tubes, hole-punched plywood panels, and a transparent polycarbonate 
sheet roof have been transformed into a graceful storage shed. 
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Grass House 


Landscape architecture made literal: Inaki Abalos and Juan Herreros are 
seeding the walls and roof of this house-in-progress with a checkerboard 
lawn. A rooftop irrigation system will keep it green. 
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TorilS HOUSO // Columbia County, New York // Preston Scott Cohen // 1999 


While theorists debate "the box versus the blob," Cohen plays with both. 
The central spiral staircase pierces the house like a screw, deforming the 
roofline and the interior spaces to echo exterior forms. 
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//"El Calqui"forest, Chile // Mathias Klotz // 1999 (ongoing) 


Klotz embraces and extends the idea that a house should be one with its 
surroundings. The plastic-fabric walls of his cliff-perched home-in-progress 
are semi-translucent screens that seem to erase the boundary between 
indoors and the elements. 


// Shirakura, Japan // Shin Egashira // 1999 


Reacting against the speed of modern life, London-based Egashira designs 
structures that are slow and meditative. The arbor below is set on tracks 
that allow segments to be rolled open - and gradually transformed. 
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GSW Headquarters // Kreuzberg, Berlin // Sauerbruch Hutton // 1995-99 


For a socially conscious client that builds and manages public housing, Louisa Hutton 
and Matthias Sauerbruch produced an energy-conscious powerhouse: Natural lighting 
and ventilation are coupled with colored shades that give GSW an ever-changing facade. 
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The Snow Foundation 
































Loaf House // Ben Nicholson // 1988 (ongoing) 


This conceptual study - designed as the antithesis of a modernist glass 
box - is home as hypertext, a factory/refractory of domestic life. 

















A tiny crystal toll of holes 
is about to smash the 
electronic speed limit, 
and in the coming 
photonics era sopertast 

optical networking is only 
the beginning. 

By Charles Platt 
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The father of the band-gap concept: Eli Yablonovitch, 
professor of electrical engineering, in his lab at UCLA. 


After working on the problem for five years, 
Yablonovitch came up with a softball-sized 
prototype that worked with microwaves - the 
centimeters-long packets of energy that zap 
our food and transmit radio, telephone, and TV 
signals. But to process light, he needed to down¬ 
size the structure to be comparable to the wave¬ 
length of light itself. 

Like sculptors working to remove chips from 
a block of stone (a subtractive process) or, con¬ 
versely, assembling small pieces such as daubs 
of clay (an additive process), engineers can make 
this kind of crystalline structure by creating holes 
in a solid block or by stacking tiny objects in a 
regular pattern with gaps between them. On the 
scale Yablonovitch was contemplating, neither 
approach was feasible - everything would be 
too small. (In fact, in 1990 the prospect of work¬ 
ing on such a scale seemed so daunting that 
John Maddox, then editor of Nature , wrote an 
article titled "Photonic Band-Gaps Bite the Dust") 

Meanwhile, at MIT, theoretical physicist John 
Joannopoulos was excited by one of Yablonovitch's 
early papers on the subject."lrnmediately I 
thought, Aha!" he recalls."This is so similar to 
a semiconductor, we should be able to do some¬ 
thing really neat with it." 

Joannopoulos has always liked a challenge. 
The son of Greek immigrants who settled in 


Senior writer Charles Platt (cp@panix.com) wrote 
about flywheels in Wired 8.05. 
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with corporations such as NEC, Rockwell, Lucent, 
and Agilent. Last year, Clarendon Photonics 
became one of the first startups to secure fund¬ 
ing for development of a marketable product, 
with Sevin Rosen providing the initial capital. MIT 
continues to play a central role: In January, 
Nanovation Technologies, which specializes in 
optical telecommunications systems, promised 
to establish a new microphotonics facility on 
campus, with a grant of $90 million over six years. 
"This agreement is the largest ever negotiated 
with MIT,"says Nanovation CTO Gary Bjorklund. 

Pierre Wiltzius, director of semiconductor 
physics at Lucent's Bell Labs, sees the band-gap 
effect going far beyond lasers."ln the last century, 
we had the electronic revolution; the next cen¬ 
tury will witness the photonic revolution," he 
says."We'll see things we haven't even started 
to dream about." 


THE IDEA FOR BAND-GAP CRYSTALS originated more 

than a decade ago in the imagination of UCLA 
electrical engineering professor Eli Yablonovitch. 
While he was at Bellcore in 1986, Yablonovitch 
started thinking about the fundamental nature 
of light."lt comes into existence through sponta¬ 
neous emission," he says,"and I wondered how to 
prevent that." In other words, if he could interfere 
with the spontaneous, uncontrollable nature of 
photons, he might be able to convert them into 
particles that, like electrons, are easily manipulated. 

Yablonovitch wasn't the only one harboring this 


dream: Even though fiber-optic communications 
were in their infancy, it was already clear that a 
general-purpose optical computer would have 
significant advantages in almost any application. 
Because each electron passing through a silicon 
chip generates heat, the faster a computer runs, 
the hotter it gets.That's why modern CPUs are 
mounted with fans, and why some supercomput¬ 
ers require refrigeration systems. Photons, on the 
other hand, hardly generate any heat in data 
processing because they tend not to interact with 
their surroundings. Consequently, a 100 percent 
photonic computer could run 10 to 100 times 
faster, with virtually no heat-related problems. 

The prospect of cool-running computers made 
optical computing a hot concept in the '80s. In 
1986, Bell Labs heightened the anticipation by 
announcing an optical transistor. But the inven¬ 
tion turned out to require breakthroughs in 
materials science before a working component 
could be put to practical use. Years passed, and 
optical computing lost its luster when it failed to 
deliver on the hype. Researchers rechristened the 
field photonics to shake off the lingering stigma. 

Yablonovitch persevered, relatively sure that 
a form of crystalline structure could be devel¬ 
oped to manipulate photons."No one knew how 
to calculate what the crystal should look like, so 
we used the Edisonian method - trial and error. 
We tried many crystal structures, all failures," he 
says, laughing."I have the first one hanging in 
my office." 
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MIT electrical engineer Leslie Kolodziejski, next to 
the molecular-beam epitaxy system, which allows 
for atom-by-atom deposition of complex crystals. 
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MIT theoretical physicist John Joannopoulos 
holds a printout demonstrating a photonic 
crystal guiding light through a 90-degree bend. 


New York (his father was a playwright, his mother 
a psychologist), Joannopoulos decided on his 
career while still in high school."I wanted to be 
a physicist," he says,"because it was my hardest 
subject. I didn't like all those experiments. You 
know, Hooke's law, and objects sliding down an 
inclined plane - it's so darned boring! But it was 
a challenge, so I wanted to defeat it." 

Eventually he became interested in quantum 
mechanics, obtaining a PhD at UC Berkeley and 
studying condensed matter theory. "The novelty 
of it attracted me. If you discover something in 
a new area, you have a piece of knowledge that 
no one had before." 

In the early '90s Joannopoulos got a chance 
to break ground in the area of photonic band-gap 
crystals, because virtually no other theorist would 
get involved. As for the seemingly impossible 
task of building the things, that wasn't his depart¬ 
ment - Joannopoulos was the architect envision¬ 
ing how a photonic band-gap crystal should look. 
Down the line, when engineers figured out how 
to take the blueprint and build the structure, he 
would be able to tell them every detail, sparing 
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them the trial-and-error process that had occu¬ 
pied Eli Yablonovitch for so long. 

Devising a 3-D array with the necessary prop¬ 
erties was somewhat harder than Joannopoulos 
had imagined. But, collaborating with his gradu¬ 
ate students, he finally did it. In 1998, their work 
was conclusively validated when scientists at 
Sandia National Laboratories constructed the 
first photonic band-gap crystal in accordance 
with Joannopoulos'theoretical specifications. 

Shawn Lin, a physicist at Sandia, had wanted to 
build a crystal for some time. Like Joannopoulos, 
he was a theorist and didn't have a background 
in materials science. However, he did know Jim 
Fleming - also at Sandia - who had worked with 
silicon for 10 years, fabricating chips and nano¬ 
scale MEMS devices. "I specialize in creating 
three-dimensional structures," says Fleming. 

"I had no background in photonics, but I could 
see it was relatively straightforward to make 
what Shawn wanted using silicon." 

Fleming chose a combination of additive and 
subtractive approaches: First he etched micro¬ 
scopic grooves in a layer of silicon dioxide and 
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filled the grooves with polysilicon, leaving a 
smooth layer of polysilicon on top of the silicon 
dioxide. He then etched grooves in the polysilicon 
at right angles to the first set of grooves and filled 
them with more silicon dioxide, this time leaving 
a smooth layer of silicon dioxide over the grooves. 
He repeated this process - adding layer upon layer 
- then dissolved the silicon dioxide with hydro¬ 
fluoric acid, leaving a stack of polysilicon strips 
that looked, as he describes them, like "micron 
layers of Lincoln logs, orthogonal to one another, 
and joined where they touch."To Joannopoulos' 
delight, the spaces between the bars interacted 
with laser light in just the way he predicted. 

STILL, THIS WAS MERELY A PROOF of concepts 

designs Joannopoulos began to envision were 
much more ambitious, even propelling the 
theorist into the trenches with the engineers. 

"It's been fun," he says,"obtaining patents and 
pretending we're inventors." 

His first idea was to create flaws in a band-gap 
crystal,"to make the photons do what we want 
them to do." Because the regular pattern is what 


















gives the crystal its power to turn away gate¬ 
crashing photons, interrupting the pattern is like 
opening a window in a wall - it provides the 
photons with a soft spot where they can enter. 
"Suppose," says Joannopoulos,"you are a photon. 
You enter through a defect in the crystal. You 
look around and see a perfect crystalline envi¬ 
ronment. You cannot penetrate it because you 
have a forbidden wavelength. So you follow the 
defect, no matter how it twists and turns. You 
must! You have no choice!" He pauses, momen¬ 
tarily embarrassed."! really do think about parti¬ 
cles in an anthropomorphic fashion." 

Joannopoulos first described this redirection of 
photons in a landmark paper published in 1997 
in Nature. He and his MIT coauthors, Pierre Vil- 
leneuve and Shanhui Fan, proposed that the prin¬ 
ciple be used to build the world's most perfect 
waveguide, a fundamental device in optics.Then 
they drew up a plan for a structure containing a 
more complicated defect, one that would per¬ 
suade some frequencies of light to split away 
from others. A device that can do this with laser 


been collaborating with Leslie Kolodziejski at 
MIT's Department of Electrical Engineering and 
Computer Science. Kolodziejski is the one who 
tells the theoretical physicist what's feasible, 
then has the challenge of trying to build the 
components."Typically," she says,"we brainstorm 
about an idea and get everyone's input to figure 
out how the problem can be solved. John and his 
group do some trial simulations, together we get 
some dimensions and structure down, and my 
group will start to fabricate the different parts 
of the device." 

In the lab, cradling her 4-week-old daughter 
against her shoulder as she sidesteps racks of 
monitoring equipment and passes beneath 
cables as thick as jungle vines, Kolodziejski 
makes her way to a mysterious object, a stack 
of spherical chambers sprouting cylindrical tur¬ 
rets. The whole thing looks as if it were machined 
from a huge block of gleaming steel. With its 
circular portholes, it resembles a baroque under¬ 
sea exploration vehicle. 

The shiny object beside her is refrigerated and 


of materials science and engineering, and Yoel 
Fink, a postdoctoral associate, are developing 
a different form of band-gap device that - while 
not quite serving the purposes Joannopoulos 
envisions - avoids the manufacturing challenges 
Kolodziejski faces. Instead of structural subtrac¬ 
tion or addition,Thomas and Fink are exploring 
self-assembly. 

To illustrate the process, they lay out samples of 
plastic film on a table. Although the film appears 
to be transparent, it reflects light as if it were 
coated with oil,forming rainbow patterns in a 
strange and beautiful way."Suppose you take 
some polyethylene and polystyrene," says Thomas, 
referring to the polymers commonly used to make 
garbage bags and Styrofoam cups, respectively. 
"You can mix them with a solvent. But the mole¬ 
cules don't really like each other, so they repel one 
another when the solvent is removed." 

A polymer sticks most easily to its own type, 
but chemists have found a way to force the unlike 
molecules to self-assemble in pairs.This creates 
a regular pattern that can interfere with light the 


The dream began with cool-running computers. Now researchers 
envision photonic clothing, cell phone shielding, even candy bars. 




I light - a channel add/drop filter for wave division 
multiplexing - already exists, but it's not easy to 
work with. 

"One of these filters is normally about this size," 
says Joannopoulos, cupping his hands together 
to illustrate. He turns to a printed document on 
his desk and points to a period in the text: "We 
can make one smaller than this dot. Now, we're 
not going to go out and fabricate this tomorrow, 
but we have a design, and it's possible." 

Actually, such a device could be on the market 
sooner than Joannopoulos suggests. Villeneuve 
left MIT last year to start Clarendon Photonics, 
where he's reportedly working on a channel 
add/drop filter.Though he refuses to confirm 
the exact nature of his work - "We could be 
blown out of the water," Villeneuve says,"if the 
giants get wind of what we're doing" - he does 
co-own the relevant intellectual property, which 
he helped develop during his five and a half 
years at MIT. 

Since his waveguide work, Joannopoulos has 


has had almost all the air extracted from it, result¬ 
ing in an ultrahigh vacuum, so that the tiniest 
objects can be manipulated without interference 
from random molecules. In one sense, the nauti¬ 
cal look is appropriate: On a microscopic scale, 
Kolodziejski is doing something very similar to 
building a ship in a bottle."l came to MIT in 
1988," she explains, raising her voice above the 
roar of the refrigeration system."I wanted to do 
new things in epitaxial deposition, which means 
depositing individual layers of atoms. We can 
place one atom at a time, just about." 

MIT'S MAIN BUILDING looks like a castle. It has mas¬ 
sive stone walls, gigantic staircases, and a lobby 
with 50-foot stone columns and a great domed 
roof. But the modern structures behind it have 
a relentlessly utilitarian appearance. With vinyl 
floors and painted cinder-block walls, these new 
buildings clearly serve one function:They're a 
place to further science. 

Inside this complex, Ned Thomas, a professor 
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way a band-gap crystal does, allowing some 
wavelengths to pass through while reflecting 
others with almost 100 percent efficiency.The 
phenomenon isn't new - it even occurs in nature. 
The lustrous hues in natural pearls are a band- 
gap effect, caused by layers that self-assemble 
as a pearl grows inside an oyster shell.The pat¬ 
terns on the morpho butterfly's wings also self- 
assemble in response to genetic code. 

Thomas and Fink have been greatly amused 
by thinking of applications for self-assembled 
band-gap films. Some will work beyond the visible 
spectrum - on infrared, for instance. Fink talks 
about coating windows as a way to keep heat out 
while letting light in, thus reducing the need for 
summertime air-conditioning.Thomas suggests 
that a similar film could be painted on satellites 
to protect them from laser weapons. 

Fink has even found some band-gap polymer 
combinations that are edible."My idea was to 
create colored food without using dyes," he says. 
"You could have benign colorants - with very 
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high control over color quality." Since he made 
this suggestion publicly, representatives from the 
Mars candy company have been in contact with 
MIT, although nobody will say precisely what the 
"men from Mars" have in mind. Maybe we'll see 
some photonic sweets sometime in the next year 
or so - perhaps around Halloween. 

"Clothes are another possibility," says Fink. 

"That's right," Thomas agrees. "We don't have 
to think about just doing nerdy things. We can 
create colors that can be more interesting and 
long-lasting. All red dyes tend to fade, you know, 
unless you create the red by interference." 

Commercial enterprises are already exploring 
many of these ideas. At Time Domain, a privately 
held company in Huntsville, Alabama, research 
physicist Michael Scalora suggests that band-gap 
films be used for sunglasses or safety goggles. 
Since the band-gap effect can work with fre¬ 
quencies beyond the visible range, a protective 
film on your video screen would allow you a 
completely clear view of the text and graphics 
that wouldn't expose you to electromagnetic 


of just the ones in the blue range. The reflection 
could be so efficient that the whiteness would 
exceed anything available today. 

Self-assembly has a big disadvantage, though: 
Since the crystal formation happens spontane¬ 
ously, there's no way to eliminate tiny atomic 
defects.This may not matter with a piece of paper 
or a pair of sunglasses, but if it's going to process 
streams of data in telecommunications, a pho¬ 
tonic crystal needs to be built with precise con¬ 
trol at the atomic level. 

At Bell Labs, Pierre Wiltzius has developed a 
mode of self-assembly that he hopes will pro¬ 
duce sufficiently error-free crystals. First he 
inserts microscopic particles into a fluid, forming 
a colloidal suspension.Then he removes the 
fluid, allowing the particles to settle."They 
assemble themselves like a stack of oranges," 
Wiltzius explains,"with empty space between 
them, about one-quarter of the total volume. 

This process is very nice - you don't need com¬ 
plex machinery or tools." 

To process data, Wiltzius still needs to create 


The reflector Yablonovitch has in mind would, 
he insists, offer three benefits: Your head would 
stop degrading the cell phone signal, everyone 
would be relieved to know that their brains really] 
are protected from radiation (which is hard for 
many to believe today, in spite of Yablonovitch's 
cheerful assurances), and cell phones would be 
either more powerful or able to maintain the 
same range with smaller batteries. Yablonovitch 
has already started a company, the Photonic RF 
Corporation, to develop his antenna idea. 

At Rockwell International's science center in 
Thousand Oaks, California, the big-time defense 
contractor is pursuing similar band-gap research. 
Rockwell physicist Aiden Higgins has developed 
band-gap crystals that work with frequencies 
in military communications.'This is an R&D lab," 
he cautions."Our product is just proof of concept | 
right now. But we have proved quite a few con¬ 
cepts at this point, and I think you will see the 
first examples in two or three years." 

If the crystalline structure is scaled up even 
more, the band gap eventually reaches the point 


The lab rats can barely contain their excitement at what they've got 
already. Imagine when mass-scale commercial self-assembly kicks 


radiation. Another kind of film could be added 
to the glass door of a microwave oven, replacing 
the fine-metal mesh used now.This film would 
let you see your food cooking but would protect 
your eyes from being cooked. Scalora notes that 
his company is also engaged in "ongoing collab¬ 
orative efforts with the Quantum Optics Group 
at the US Army Aviation and Missile Command, 
Redstone Arsenal, and the University of Rome." 

Meanwhile, Eli Yablonovitch has his own plans 
for self-assembled polymer films."The walls 
around you are painted a shade of white," he says. 
"And when you print a document, you print it on 
white paper. In paint or in paper, they use titanium 
dioxide to make it white.That's what you're paying 
for. Self-assembly methods are going to be so 
cheap, you'll be able to replace much of the white 
pigment with an array of holes." 

This bizarre-sounding concept would work on 
the same principle as the wing of a morpho 
butterfly - except the microscopic pattern would 
reflect all the wavelengths in white light instead 


channels to guide the photons.'That's where we are 
right now," he says:"Figuring out how to do that." 

At NEC's Research Institute, David Norris, 
another self-assembly pioneer, is studying the 
possibility of using metals."We're making pretty 
good progress with metals like silver," he says. 
"But no one knows yet whether it will be good 
enough - that is, without defects." 

IF THE SCALE OF THE STRUCTURE is increased, the 

defects become trivial by comparison. Since a 
band-gap crystal can be scaled to work with any 
kind of wave, Yablonovitch says we can enlarge 
the crystal structure to match the wavelengths 
used in radio communications. 

"Some people are afraid that radio waves from 
cell phones are harmful to the head. Your head 
does absorb radio waves, but this is dangerous 
only to the efficiency of the cell phone," he dead- 
pans."lf you put a reflective shield between the 
phone and your head, the cell phone antenna 
could be much more efficient." 


where it interacts with sound waves, which also 
turns out to have a military application. In 1999, 
Darpa invited small companies to develop a way 
to use the band-gap effect to suppress the noise 
of military vehicles. Aerotech Engineering & 
Research Corporation in Lawrence, Kansas, won 
one of the contracts."A vehicle has a distinct 
noise signature," explains Aerotech executive VP 
Kyle Wetzel."A general noise-damper tends to 
reduce the noise at all frequencies, but the signa¬ 
ture is still there. What we have developed is a 
narrow-band filter that alters the signature." 

Originally, Aerotech experimented with alu¬ 
minum rods."But now we have an inch-thick 
plate of epoxy that contains an intricate pattern 
of voids and tubes to tune the frequency.The 
tubes are about 1 millimeter in diameter, con¬ 
nected to chambers about a quarter of an inch 
in diameter." 

Aerotech sees commercial applications that 
go far beyond the original Darpa specs."We 
are lining up four or five partners," says Wetzel, 
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fand some of the possibilities involve home 
Entertainment." For example, acoustic band- 
gap materials will allow for speakers that are 
(precisely tuned, amplifying some frequencies 
while blocking others. 

Since large, regular structures have the poten¬ 
tial to block sound waves, why haven't we 
already noticed them doing this all around us? 
One reason is that, in nature and in architecture, 
tew crystalline structures exist in such huge 
proportions. But, occasionally, an everyday object 
can turn out to have band-gap properties. 

Artist Eusebio Sempere created an abstract 
ptreet sculpture in Madrid by standing steel rods 
Vertically at regular intervals. Acting on a hunch, 
scientists from the Universidad Politecnica de 
Valencia tested the sculpture and found that it 
reflects some sound frequencies - partially, at 
least - and allows others to pass freely. 

At MIT, Ned Thomas and Yoel Fink suggest that 
pe same principle could be used to create sound 
barriers beside highways.The barriers could be 
huned to block highway noise, while holes or 
spaces in the structure would allow birdsong 
ho waft through. Of course, perforated barriers 
would also use fewer raw materials and admit 
more air and sunlight. On an even larger scale, 
[Thomas and Fink think a regular pattern of mas¬ 
sive concrete columns could reflect ocean waves 
pnd reduce beach erosion, while allowing tides 
ho ebb and flow. 

I And that's not the limit for macro-effects. 
[Theoretical physicist Mihail Sigalas, currently 
designing band-gap crystals for telecommunica- 
Itions at Agilent, remains interested in other pos- 
sibilities.Theoretically, he says, the band-gap 
kffect could be scaled to block the seismic waves 
lof an earthquake.'Those wavelengths are so 
llarge you would need very big structures, such as 
holes 10 meters wide, deep in the earth. It would 
be very challenging. But you could certainly do it 
lin theory. It has been demonstrated on a small 
scale, with 1-centimeter holes in a piece of rock." 

WHILE MANY COMMERCIAL APPLICATIONS are still 

[entirely speculative, one thing is certain: 

[The telecommunications industry promises 
[the biggest initial payback. Some manufacturers 
[have already begun to apply band-gap principles 
[to optical fibers. At Corning, research associate 
(Douglas Allan explains that, in a conventional 
solid fiber,"multiple pulses of light can interfere 
|with one another indirectly. When one photon 
[comes along, it slightly modifies how the glass 


of the light increases, the problem increases." 

So he proposes using a glass strand with a 
hollow core. Some smaller hollow tubes are 
arrayed around this core to make the strand 
behave like a very long, thin band-gap crystal. 
The core channels the gate-crasher wavelengths, 
which can't escape into the rest of the strand. 
Allan estimates that possibly more than 100 
times as many signals could be transmitted 
simultaneously - at greater intensities and with 
lower losses - through such a hollow fiber. But 
he cautions that the new fiber must be tough 
enough to be handled in the field and flexible 
enough to interface with existing equipment. 
These are big demands. 

Fink believes he has an even better way to 
meet them. He and some colleagues have raised 
$4 million to start a new company, Omniguide 
Communications. Like Allan, Fink proposes a fiber 
with a hollow core and arrayed strands, but with 
each strand built from multiple concentric layers, 
like the rings in a tree trunk. He claims that signal 
losses would be so negligible that there'd be 
almost no need for the amplifiers positioned 
every 60 miles or so along conventional optical 
fibers to boost laser light dimmed by passing 
through solid glass."Each amplifier costs up 
to $50,000 for land use and $250,000 for use in 
the ocean," Fink notes."Plus, there's maintenance 
costs and power consumption." 

Eliminating these costs will be a minor 
achievement compared with the performance 
boost. Fink calculates that his hollow-core 
design can transmit about 1,000 times as much 
data per second as regular fiber can. Is he plan¬ 
ning to license the technology to fiber-manufac¬ 
turing companies? "No," he says,"we actually 
plan to manufacture these fibers. I want to put 
Corning and Lucent out of business." 

When it comes to the routing equipment 
used with fiber, experts aren't convinced that 
photonic band-gap devices can replace all the 
electronics. So far, band-gap crystals are suitable 
only for relatively simple, specialized compo¬ 
nents such as waveguides and filters. Even 
Yablonovitch, who was originally motivated by 
the dream of a 100 percent optical computer, is 
ready to compromise. He feels photonic crystals 
should be used in conjunction with MEMS arrays 
of tiny, movable mirrors, since they're already up 
and running. 

But Bell Labs'Pierre Wiltzius is uncompromis¬ 
ing."Today," he says,"we do beautiful things 
with mirrors, but the dimensions are compara- 


crystals: to integrate functionality in a much 
smaller space." 

John Joannopoulos hasn't given up on the 
idea of solid-state optical computing.The first 
step will be to develop the most fundamental 
component: a switch. Since photons don't inter¬ 
act with one another, it's difficult to see how one 
light beam can switch another one on and off, 
but Joannopoulos has some ideas for working 
around that."We could use a crystal whose 
dielectric function depends on the intensity of 
the light that's present," he says. 

In this scenario, a beam of light is pointed at 
a piece of photosensitive material - whose band 
gaps are consequently shifted - in order to 
switch another beam of light on or off. A priority 
at MIT right now is to develop this concept. 

"We haven't fabricated a switch," cautions Leslie 
Kolodziejski."But we are talking about the mate¬ 
rials we need and the problems of building it. 

We are planning for it." 

Joannopoulos'irrepressible optimism makes 
it hard for him to echo such caution."Hype can 
cause difficulties," he says, acknowledging the 
damage done back in the '80s at Bell Labs."But, 
look, this field doesn't need hype. One has to 
be a fool not to realize something great is going 
to come out of this. We professors - we need 
to resign from our positions if we don't come up 
with something. 

"What I am trying to get across," he continues, 
"is our excitement about what we've got already. 
What we have now is so impressive, I don't need 
to speculate about the future." 

As always, the person who wrestles with the 
physical limitations of materials on a daily basis 
tends to be most circumspect.'Tabrication is 
prone to error," Kolodziejski notes. "Always. 

And this is a real problem, since the band-gap 
phenomenon depends on absolute precision. 
Another challenge is designing devices that can 
work with a wide range of wavelengths - and 
we have to integrate sources of light with the 
devices that detect light and route light. We 
need to do all that." 

Plausible? "It's plausible. We wouldn't be 
putting in all this effort if we didn't think so. 
Perhaps within three years - or four," she adds, 
just to be on the safe side. 

Yablonovitch has seen photonic band-gap 
crystals come further than anyone would have 
expected. When asked whether they'll reach the 
same level of importance that semiconductors 
have, he pauses to consider the possibility. His 
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READY, SET, 


ITALIAN PHYSICIST CIRO FUSCO THINKS he knows exactly what could stop a muscled-up 
sprinter from winning gold at this month s Summer Games in Sydney, Australia - thfc spikes on his or 
her shoes, which have a tiny-but-measurable "glue effect" when they stab a track's surface. Fusco has 
spent the last four years studying such minutiae while developing adidas gear for the 2000 Olympics. 
He and a team of engineers used computer modeling to rethink the existing shape of track spikes; 
what emerged was a shallow Z-shaped cleat, made from a ceramic-aluminum alloy, that doesn't poke 
into the runway. Instead the shoe grabs the running surface and then easily lets go. 

it ail sounds a little obsessive, but at a time when jocks are maxing out the body's capabilities, 
micro-innovations can add up. "Athletes have reached certain physical limitations/'says Fusco. 

"And now technology is optimizing their performance." 

Of course, the five-ring brass gets nervous when it hears talk of enhancements beyond extra effort, 
pep talks, and Gatorade; they're forever scrambling to control technology's growing influence on sports 
Witness the absence (due to tubing size restrictions) from Sydney's velodromes of the aerodynamic 
carbon-fiber bikes that were rolled out four years ago in Atlanta, and the mandate given to Speedo 


Andrew Tilin (tilin@nets.com) wrote about camping gear in Wired 8.07. 
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To battle Sydney's 20-knot springtime gusts and enhance 
the accuracy of the venerable X10 arrow long used in 
archery competition, Easton Technical Products sought 
out technology from a Defense Department contractor 
that builds tank-killing shells. The new addition to the 
barrel-shaped, aluminum/carbon-fiber shaft is a tungsten 
tip that's 2.2 times denser than conventional steel. With 
more of the arrow's weight concentrated at the front, the 
upgraded X10 travels straighter in a crosswind. 


FUEL INJECTION 


SKIN TRADE 


The most impressive of the new uniforms debuting Down 
Under is Speedo's intricately textured Fastskin. Following 
four years of development, the full-body stretch-nylon 
swimsuit is covered with tiny scales and sharklike, V-shaped 
ridges. Water literally breaks off the Fastskin, lowering 
hydrodynamic drag by 6 percent over conventional spandex. 
Meanwhile, adidas' One-Armed Throwing Suit for javelin 
and discus competitors, as well as shot-putters, has a Power 
Lycra sleeve that compresses the athlete's arm to heighten 
proprioception, or the awareness of where one's limbs are in 
space. And Nike's Swift Suit has golf ball-style dimples on the 
arms and legs to cut down runner-generated turbulence. 


THRUST AND PARRY 


Fencers'feet perform distinctly different 
tasks, so adidas designers concluded that 
fencing footwear should follow suit.The 
lead shoe (far right) is always pointing 
at the opponent and moving back and 
forth, so the rubber tread runs side to 
side for maximum traction. A generous 
helping of foam cushioning provides for 
softer landings during Zorro-style attacks. 
The rear shoe, positioned perpendicular 
to the lead shoe, is canted toward the 
arch, easily rolling inward when an 
athlete lunges forward. 


Sports drugs now come in more blends than you'll 
find at Starbucks. With the threat of a new Olympic 
dope test that could detect EPO (the popular 
hormone that stimulates the formation of red blood 
cells and thereby increases aerobic capacity by up to 
15 percent), endurance athletes have found a new 
way to boost the transport of oxygen to redlining 
muscles. The illicit concoction is a blood expander - 
an undetectable and experimental synthetic plasma 
that carries additional oxygen and was originally 
designed for people in need of transfusions. 

Problem is, the shelf life of these red-cell 
substitutes can be short, and they may have been 
responsible for trauma-patient deaths in clinical 
trials. "The artificial blood could cause an allergic 
reaction, get stuck in your kidneys, and cause them 
to fail," warns Don Catlin, an opponent of such 
tactics who directs UCLA's Olympic Analytical Lab, 
































































SPRING ACTION 


Some Paralympic runners will strap on Flex-Foot's latest Sprint- 
Flex III prosthetic, a carbon-fiber, bowed spring of a lower limb, 
to speed them down the track. Drawing on feedback from 
athletes, designers at the Aliso Viejo, California, company built 
the Sprint-Flex Ill's toe about 2 inches longer than earlier models 
for increased ground contact and better stability when launching 
out of the blocks. Look for the 2.5-pound artificial shin to propel 
a 100-meter competitor under the previously unassailable 11- 
second barrier. 


INTERNAL COMBUSTION 


The night-before group spaghetti-feed has been 
delivered a death blow: Performance diets are now 
tailored to the requirements of individuals and 
their sports. It begins with a prick of the finger in 
the lab, where white blood cells are isolated and 
analyzed down to the DNA level. After testing the 
effectiveness of various nutrients on the cells, a 
nutritionist determines specific responsiveness 
to such things as carbs and protein, and builds a 
custom diet that can result in fewer injuries and 
better performance."Athletes in the same event can 
have very different dietary needs," says Jeffrey 
Bland, a nutritional biochemist and president of 
Washington's Institute for Functional Medicine, 
which is attracting the doctors of Olympic cyclists 
and runners. 


LIVE HIGH, TRAIN LOW 


One big conundrum for endurance 
athletes is finding a way to sleep at high 
elevations (where thin air prompts the 
body to produce more red blood cells) 
and train at sea level (where oxygen-rich 
air permits exercise at the greatest 
intensities). Solution: the Hypoxico Tent 
System.The collapsible tent can accom¬ 
modate a queen-sized bed and is 
attached to a hypoxicator, or air- 
separation generator, that 
withholds enough oxygen 
molecules to simulate 
conditions up to 9,000 feet. 

Olympic race-walkers and cyclists 
have been snoozing between 
the nylon walls since late 
last year. 


E39E3 


WIRED SEPTEMBER 2000 
































Coming 
Soon! 


HIGH STYLE 
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What athletes wear to future games will be 
considerably more than just a fashion statement. 
Record-breaking bodyware will carry chemicals 
that convert sweat into energy or trigger timed, in¬ 
body adrenaline releases."Nanofactories will 
synthesize chemicals directly on the fabric," says 
Stephen Michielsen, a professor of textile and fiber 
engineering at the Georgia Institute of Technology 
in Atlanta. Another closet possibility: duds knitted 
with optical fibers to transmit an athlete's voice 
and physiological data (heart rate, for instance) 
to a coach pacing the sidelines. 
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TURBO TABLETS 


Who says performance-enhancing pills have to mess 
with your chemistry? Already being used by astro¬ 
nauts and soldiers to avert overheating and 
dehydration, one disposable sensor capsule (pictured 
at left) from Palmetto, Florida's HTI Technologies 
could be repurposed by solo endurance athletes and 
team players to measure everything from body 
temperature to heart rate. Readings from the 
ingestible devices are sent to a Polar receiver and 
displayed on a handheld telemeter. While still only 
theory, another concentrated tablet envisioned by 
physiologist Bob Murray, director of the Gatorade 
Sports Science Institute, could release carbohy¬ 
drates over time, ensuring optimal performance. 


MANMADE MUSCLES 


CONTACT LENSES 


Talk about synchronized swimming: Goggles with heads-up displays will 
make sure athletes swim their race by the numbers. Inside the goggles' 
lenses, stroke rate, elapsed time, and other key data will be projected the 
way vital information is flashed onto a fighter pilot's windshield. In 
addition, a poolside computer would be fed physiological statistics via 
telemetry so coaches could analyze the numbers and send radio- 
communicated advice to swimmers wearing remote headsets attached 
to goggle straps. By the time athletes make a splash in Athens four years 
from now, they'll be able to get and give feedback with nary a pause 
between strokes. 


REDEFINING RUNWAY 


Nike engineers are betting that a high heel, not 
a sneaker, will produce the fastest times. Observing 
that full-tilt runners never come down off the balls 
of their feet during the first 10 meters of a race, 
researchers hypothesize that if an athlete could 
continue for the next 90 meters using the same 
stride, records would be broken."The foot needs 
to act as a lever so the power coming from the rest 
of your body doesn't vanish," says Tom Carleo, head 
of shoe development for Nike's Olympic runners. 
"We're trying to improve on natural locomotion." 
Swooshed pumps, with heels kept high by springs, 
could be prototyped within two years. ■ ■ ■ 


Researchers at MIT are growing tissue in their 
petri dishes that could make prosthetics more 
human and less contraption, adding developed 
calf muscle, for example, to an already powerful, 
energy-rebounding limb like the Sprint-Flex III. 
Genetic- and nerve-related hurdles, as well as 
circulation-system issues, are currently keeping 
manmade muscles from being as good as the 
real thing. But the big brains believe their 
cultured muscles can grow stronger with use, 
and run less on battery power than sugar water. 
"The idea is that machines will be somewhat like 
us," says Hugh Herr, the MIT project director and 
a double-below-knee amputee."ln my lifetime, 

I would love to feed my prosthetic ankles." 






































SOMETIMES BUSINESS 

IS ABOUT MOVING PRODUCT. 


SOMETIMES IT’S ABOUT 
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From the warehouse district to Wall Street, more professionals trust Imation™ CDs. Why? Probably 
because of Imations nearly 50-year history in managing and storing data. In fact, all of our products 
are tested to exacting standards to withstand even the toughest environmental conditions. But then, 
our quality testing and customer service reputation have always been second to none. No matter 
what shape your business takes, you can count on Imation as a devoted leader in breaking new ground 
in technology solutions. For more information, call 888.222.2294 or visit www.imation.com/moving 
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The Me Index 

Why check in each week with 
an expensive psychotherapist, 
when you can monitor your 
own mental well-being with 
DailyRating.com? The free site 
sends regular emails asking 
you to answer questions on 
a scale of 1 to 10, then scores 
each entry for posterity. 

First you register and pick 
questions to ask yourself, such 
as: Flow was my day? Flow 
many beers did I drink? Flow 
many times did I have sex? 
After a few days, you can 
chart the mathematical curve 
of your answers against 
Nasdaq or against people in 
other salary and age ranges. 

For me, Saturday, July 22, 
was a 5.5.1 checked my rating 
against those making more 
than $85K:They averaged a 
6.2. Lawyers, curiously, aver¬ 
aged an 8.4. Midwesterners 
were happiest, and Utahns 
were nearly orgasmic. 

It's hard to rate a whole 
day; my moods change by 
the half-hour - kinda like 
the stock market. 

- Frank Marquardt 

DailyRating: 
www. dailyrating, com. 
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BOOK 

Gildergasm 

"The computer age is over" is George Gilder's opening shot in Telecosm, a long- 
promised volume that recaps ideas long championed by the prolific pundit, 
analyst, and conference host. Gilder's epoch-making claim:The computing 
empire of Gates and Grove was a mere stepping-stone for a new era - one of 
ubiquitous bandwidth. It's not a new story, but Gilder tells it much better than 
most in this primer for the bandwidth age. Building on optical fiber's nearly 
magical properties, he weaves visions of a glowing fibersphere enveloping the 
globe in a blanket of communication - instantaneous, unlimited, and ever 
cheaper - for which the PC is but one humble access point. In the glow of the 
new light, old axioms of businesses, governments, and cultures are turned on 
their heads. And investors grow rich on new companies like JDS Uniphase and 
Enkidu Research. 

The book works because Gilder's starry-eyed claims (and stock tips) are 
grounded in an engaging narrative. Much of Telecosm recounts, in jargon-free 
if often ecstatic prose, the development of today's fiber-optic network, from 
pioneering researcher Will Hicks to Qwest cofounder (and escapee) Nayal 
Shafei. Gilder spins engineering research and business strategies into an 
Arthurian struggle, heroically dispatching outmoded bandwidth-bound think¬ 
ing, from Ethernet inventor Bob Metcalfe's 1996 forecast of an Internet melt¬ 
down to the FCC's crudely managed spectrum auctions. Such zealotry gives 
Telecosm the momentum of an airplane thriller, but Gilder's relentless extolling 
of the willful individual will leave more than a few cross-country fliers feeling 
they've unwittingly brought Ayn Rand on board. 

With bits and pieces having been published since 1994 in the magazine he 
founded, Forbes ASAP, the book serves less to tout new ideas than to celebrate 
the triumph of the "dumb network." As fiber conduits become exponentially 
fatter and faster, the Net no longer needs intelligent switches as traffic cops 
at its intersections. Its brains move instead to smart end nodes - computers, 
phones, even cars empowered by gigahertz processors.The dumb network, of 
course, is near-dogma today, but Metcalfe himself credits Gilder for evangeliz¬ 
ing that a bandwidth explosion would render complex, expensive ATM back¬ 
bones - the Next Big Thing in early-'90s networking - unnecessary. 

Telecosm's only real disappointment comes when Gilder envisions infinite 
bandwidth's effects on our daily lives: a familiar work-in-your-jammies futur¬ 
ism, where Dad reviews the family finances while Mom buys groceries online, 
free from unbidden commercial interests."ln the future," Gilder promises,"no 
one will be able to trick you into watching an ad." Web veterans have a differ¬ 
ent axiom: Infinite bandwidth equals infinite adwidth.- Paul Boutin 

Telecosm: How Infinite Bandwidth Will Revolutionize Our World, by George Gilder: 
$26. The Free Press: www.simonsays.com. 
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Anglo Galactico Witch Hunt Anti-G Shock 


Filled with alien sex, brawl¬ 
ing, and comic interludes, 
Angry Young Spaceman is a 
strange and cranky novel set 
in a universe where English is 
the language of opportunity 
in intergalactic trade, and is 
closely guarded by Earth, 
which metes out copyrighted 
ESL courses to alien races. 

Enter Sam, a young man 
who travels to Octavia, a 
distant aquatic world, to teach 
English.Through his journey, 
he finds alien love and robot 
brotherhood, and forms per¬ 
ilous liaisons with exploding 
second-generation terrorists. 

Author Jim Munroe, former 
managing editor of Ad busters, 
published Spaceman on his 
own imprint.The book reads 
like a cross between Frederik 
Pohl and C.M.Kornbluth's 
classic The Space Merchants 
and Douglas Coupland's 
Generation X, livened with 
Munroe's own DIY zinester 
sensibility. - Cory Doctorow 

Angry Young Spaceman, by 
Jim Munroe: free download; 
$14 for print copy. No Media 
Kings: nomediakings.org. 


Priming the pump for Blair Witch 2: Book of Shadows, the big-screen follow-up 
to The Blair Witch Project coming to multiplexes everywhere this fall, the PC 
game version happily retains much of the original movie's feeling of exquisite 
obscurity. Like the film, you never quite see the monster in full. Everything you 
know appears on the rectangle of the screen; some mortal threats stand right 
out in front of you while others lurk in shadows. 

The first of three Blair Witch games, Volume 1 takes place in 1941, shortly 
after local hermit Rustin Parr, in thrall to the witch, butchers seven children. 
Players take on the role of covert G-woman Elspeth "Doc" Holliday, an agent of 
a Roosevelt-commissioned government bureau (known as the Spookhouse) 
created to investigate incidents of supernatural evil. 

The game doesn't use the shaky camera effect of the movie; instead, you get 
a removed, cinematic view (a scheme made popular by classic games such as 
Alone in the Dark and Resident Evil). In one game scenario, for example, you're 
in the bleak Parr house itself, where the lighting is moody and precise; as you 
move Holliday with keyboard controls, her coat ripples and her shadow distorts 
in relation to the light. Far off behind her, something wobbles past a doorway. 
Because of the forced perspective, it's too far off and too quickly glimpsed. It 
could be the shadow of a small child (are those two tiny legs?) peeking out 
from a doorway. You're not really sure ... but man, it didn't look good. 

Once you go to investigate, the viewpoint switches to a claustrophobic hall¬ 
way. The mysterious being is now too close, you still can't tell what the hell it is, 
and it's about to rip you to pieces. You whip out your pistol and hope you have 
enough ammo. Fusing the considerable backstory of The Blair Witch Project with 
its own Spookhouse mythos (established in an earlier game, Nocturne), devel¬ 
oper Terminal Reality creates an onscreen mood of something between fear-of- 
the-dark dread and gun-packing whup-ass. Now the good guys are finally 
getting in a few good licks - even if they have to go back in time to do it. 

The next two games in the trilogy are each set further back in time, reaching 
to the very origin of the Blair Witch legend, and each ties up some loose ends 
from the 1999 film while causing others to unravel. Like Blair Witch 2, which hits 
theaters on Halloween, the game gives witch fans a little more to chew on. For 
now, it's 1941. You have a lamp, a gun, four rounds of ammunition, and a sud¬ 
den understanding of just what those creepy stick figures actually mean. Use 
that ammo wisely. You might want to save one round for yourself. - Chris Hudak 


Blair Witch Volume 1: Rustin Parr: $29.99. Gathering of Developers: 
www. godgames. com. 


I recently had knee surgery, and part of the follow-up 
treatment involved administering electrical current to 
the skin around the injury.This stimulates the nerves, 
brings blood flow to the area, and does other mysteri¬ 
ous things that speed recovery. So I'm not too skepti¬ 
cal when I first try ReliefBand, a treatment for motion 
sickness that, according to the manufacturer, electri¬ 
cally stimulates the median nerve on the wrist, which 
in turn affects the electrical rhythm of the stomach, 
helping it return to normal. It looks like a watch, and 
the two small electrodes on the bottom emit a current 
that ranges between 10 and 35 mAmps. 

First I find the spot between the tendons (either 
wrist will do). Then I apply a dab of the included 
conductivity gel and strap on the electronic bracelet. 

I turn the dial slowly - this device packs power. 
Setting 1 feels like a mild tingle, and when I crank it 
up to 3, it reminds me that I never want to sit in an 
electric chair. Back down at 1.5,1 feel a gentle tingling 
in my hand and fingers, in pulses that come every 
four seconds. 

I take it out for a test drive.To be honest, I'm a bit 
prone to motion sickness anyway. After setting the 
dial at 1.5,1 hop in the passenger seat and brace 
myself as we drive down a winding road that usually 
elicits a desire to hurl. I feel fine, no queasiness at all. 
Then, a more hardcore test: I climb on one of those 
metal merry-go-rounds at a kids' playground, get it 
spinning fast, and lie back. I start to feel sick, but I 
also feel the gentle buzzing on my wrist, and there's 
a sort of detente: I'm not in super shape, but I never 
quite reach the awful feeling I usually get on such 
rides. And I'm able to walk normally when I get off, 
without the usual rock and sway. - Chris Rubin 

ReliefBand: from $35. Woodside Biomedical: (800] 

973 0378, +1 (760) 804 6900, www.reliefband.com. 
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The broadband world is waiting for you. 


In the broadband world, no one is an island. Boatloads of information 
swiftly move across the globe. High-bandwidth connections are seamless. 
Integrated voice, video and Internet/data solutions are cost-effective. 
Desk chairs can turn into beach chairs. 


And you can turn to ADC. We’re the global leader in innovative broadband 
networks and applications helping to provide unlimited access to infor¬ 
mation anytime, anywhere — redefining the way you live, work and play. 


For more information about ADC call us at +1-612-938-8080 from outside 
the U.S. or 1-800-366-3891 in the U.S. or Canada. Or visit us on the web 
at www.adc.com/broadbandworld from any remote corner of the world. 
We’ll be waiting for you. 



The Broadband Company 
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Pharm Trek 

PlanetRx is the first company 
to adopt CS 2000, a personal 
barcode scanner made by 
Symbol Technologies, for 
homeshopping.The idea is 
that you connect this M-ish 
Phaser to your computer, 
point it at items around the 
house - a book, a bottle, or 
even this magazine - and hit 
a button to automatically 
order more online. 

Alas,there's a gap between 
theory and practice.The 
upload software requires the 
hefty Java 1.2.2, which must 
be downloaded from Sun's 
site. Not a major annoyance 
until I discovered that Planet- 
Rx's ScanCart applet was slow 
and buggy and that I had 
persistent problems talking 
to the scanner through my 
computer's serial port. An 
hour later, I finally got it to 
work, only to discover that 
PlanetRx didn't carry the 
majority of household sup¬ 
plies I needed. For now, I'll 
stick with a laundry list. 

- Simson Garfinkel 

CS 2000: $99. 

Symbol Technologies: 
www. symbol, com/consumer. 
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It's a Wrap 

I always thought that Imax was as immersive as movies could get.That was, until 
I watched director AmyTalkington's 360-degree film, The New Arrival. Debuted at 
Cannes as a big-screen projection demo from a Sony Vaio laptop, The New Arrival 
is the first in a slate of 360-degree films set to roll out on AtomFilms this fall. 

I'm not generally an interactive movie fan, but the film offered up interaction 
of a different stripe. Using my keyboard and mouse to zoom and steer, I was able 
to center the action wherever I wanted - 360 degrees around the camera. Up 
until now, 360 films at Imax or Disneyland were played in circular theaters, with 
the audience physically turning to see the filmed panorama.This new genre 
allows me to explore every nook and cranny of the scene from my home office - 
and being nosey pays off.The seemingly simple story follows a character's pas¬ 
sage across the Brooklyn Bridge and into a retirement home, but catching the 
twist ending requires visual sleuthing and multiple viewings, making it seem 
like my own private mystery dinner theater. 

Talkington shot the four-minute video with a single Beta SP camera fitted 
with a doughnut-shaped snap-on lens created by Silicon Valley-based Be Here. 
Talkington, who was assisted by producer Zachary Mortensen and cinematogra¬ 
pher Jim Denault (Boys Don't Cry), was more or less shooting blind as the lens 
recorded wraparound panoramas that would appear impossibly squeezed on 
a video monitor.Talkington had to rely on instinct and hearing to direct. Post¬ 
production meant "unwrapping" the image via Be Here's iVideo Create software, 
putting the footage through MediaCleaner for compression to QuickTime, and 
then, for editing, into Final Cut Pro, which can handle the unusual aspect ratio 
of 4:1. Once the image is crunched, Be Here's full pan, tilt, and zoom tools can 
be employed in RealPlayer and Windows Media Player. 

Filmmaking is based on the exquisite art of juxtaposing one chosen image with 
the next, frame after frame, for the duration of the story. With 360-degree films, all 
bets are off - time for some new rules for telling tales. - Debra J. Kaufman 

The New Arrival: free viewing at www.atomfilms.com. Be Here iVideo package 
(including Beta SP camera, 360-degree lens, and Be Here iVideo Create software]: 
available for rent starting at $2,500 per week, www.behere.com. 
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Foundations of Service Level Management, 
by Rick Sturm, Wayne Morris, and Mary Jander 
"It sounds so dry, but by the time I got through two or three 
pages, I realized it's like reading William Deming in the early 
70s, before the Japanese boom. Service-level agreements 
measure service quality, and once you can measure some¬ 
thing, you can improve it.The long-term result will be that 
companies provide good service because it's too expensive 
to do otherwise. Forget artificial intelligence, biocomputing, 
space travel, and all that - what the future really holds is an 
end to standing in line." 



The Fourth Great Awakening and the Future of 
Egalitarianism, by Robert W. Fogel 
" Fogel is a master of analytical techniques, but this isn't 
a book you'd expect from an economist. He argues that 
spirituality, not economics, is the main determinant of social 
progress. Important changes are coming out of the religious 
domain, which elite culture currently ignores or views in a 
patronizing way. He concludes that our main target for social 
action should be education - and in Congress, there's 
tremendous interest in this, on both sides of the aisle. The 
Fourth Great Awakening is about equality of opportunity, 
overcoming the digital divide, and reaching everybody - 
which is a real problem." 

-Paul Spinrad 
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Upgrade to new 
Toast™4 Deluxe 


and burn music, multimedia 
and data CDs. It opens a 
world of possibilities far 
beyond the software that 
came with your CD-Recorder. 
Now with new PhotoRelay™ 
software you can view, sort 
and organize your photos, 
illustrations, scanned images, 
movies, sounds, and fonts in 
customized media catalogs. 

You can also pull MP3 
files from the Internet, as 
well as favorites from LPs 


and cassettes, to create 
your own compilation CDs. 
New CD Spin Doctor™ soft¬ 
ware removes hisses, pops 
and clicks from old recordings 
—your music is reborn in 


stunning digital quality. 
Get new 


Toast 4 


Deluxe and 


satisfy all 
your burning 


Available from 


your retailer or contact us at: 
http://cdr.adaptec.com/toastsw9 
or 1-800-442-7274. 
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The Twilight Singers De La Soul 



Twilight (Columbia) 

Whispered about in the bootleg underworld 
since 1997, this labor of love by Afghan Whigs 
soulslinger Greg Dulli is finally seeing the light 
of day. Penned by Dulli, and with support from 
the likes of Harold Chichester of Howlin' Maggie 
and Satchel's Shawn Smith, Twilight is a tragic 
soundtrack of noir nights rich with passion, 
betrayal, and hints of light in the fog of loneli¬ 
ness. Crooning above piano, strings, acoustic 
guitars, and ambient beats, Dulli wrings his 
heart out like so many spirit-soaked cocktail 
napkins. Twilight's eerie melancholy is refined 
by the studio wizardry of end-stage collabora¬ 
tors Fila Brazillia. - David Pescovitz 


Art Official Intelligence: 

Mosaic Thump (tommy boyi 
Hip hop granddaddies De La Soul have long 
specialized in the genre's soft points - oddity, 
honesty, and irony. Art Official Intelligence keeps 
the tradition alive while reaching out to a more 
mainstream audience. Dave (formerly Trugoy) 
delivers the disc's operative boast:"While you 
fools claim corners, we gonna claim theories / 
Y'all some stickball niggas, we the World Series." 
Fortunately, they don't need ninth-inning heroics; 
even after a decade-plus, their craft is tight, 
especially teamed with MIA chanteuse Chaka 
Khan and ticklish bassist Pino Palladino on the 
stellar soul collage "All Good 7"-Jon Caramanica 


The Seasons iiemi 

Cage is arguably more famous 
for his musical ideas than for his 
music. The Seasons, however, 
collects some of the towering 
experimentalist's most access¬ 
ible and visionary composi- 
tions."Suite forToy Piano" is 
easy on the ears with its simple 
bell-like tones."Concerto for 
Prepared Piano,"on the other 
hand, is ravishingly astringent 
- bolts, screws, and pieces of 
rubber are inserted among the 
piano's strings, converting the 
instrument into a solo percus¬ 
sion ensemble. - Dean Suzuki 


Thievery Corporation 

The Mirror Conspiracy 

(ESI MUSIC) 


Swayzak 

Himawari 

(THE MEDICINE LABEL) 


Chris Smither 


Live as I'll Ever Be 

(HIGHTBNE) 


A megawatt solo performer, 
Chris Smither is captured here 
in full shoe-stomping glory. 
The pure folk songwriting of 
originals like "No Love Today," 
the intricate guitar blues of his 
Robert Johnson cover,"Dust 
My Broom,"and the masterful 
combination of the two on 
"The Devil's Real" are tangible 
signs of the singer-songwriter's 
vigorous genius. 

-Philip Van l /leek 


John Cage 




Known for their chill remixes 
of everyone from Stereolab 
to David Byrne, this DC-based 
duo favor the organic, emotive 
spaciousness of bossa nova 
and jazz over the icy, mecha¬ 
nized beats of typical elec¬ 
tronic music. On The Mirror 
Co/?sp//'<7cy they build a tem¬ 
plate of warm global rhythms 
that jet-set among Brazil, 
Jamaica, India, and North 
Africa, forwarding an armchair 
appreciation of therapeutic 
beats. - Stacy Osbaum 


Greg Brown 

Covenant (red house) 

After 30-some years of wedding his swampy 
growl of a voice to his bone-dry turn of phrase, 
Greg Brown is one of the best singer-songwriters 
in the country. Following his brilliant (and 
Grammy-nominated) 1997 release, Slant 6 Mind, 
Brown's 14th album serves up another sterling, if 
less menacing, acoustic blues-contemporary folk 
set. Full of the tenderness and humor of middle- 
aged love ("Marriage is impossible, marriage 
is dull... it's something no sensible person 
would do ... I wish I was married to you"), and 
the struggle against loneliness and heartache, 
Covenant is a gifted storyteller's droll musical 
commentary on modern life. - Beth Johnson 


Killing Heidi 

Reflector iwah mm music) 

Teenage Ella Hooper sings with the effortless ease 
of a 70-year-old Vegas lounge veteran, hitting 
swollen wails and powder-puff whispers with 
graceful exactness. Behind her sassy vocals, the 
Aussie band blends funky ska, melodious pop, and 
raucous punk. On "Mascara,"they mix giggly Moog 
samples with bouncy guitar-chord repetitions. 
And on "Weir," Hooper borrows a little of Sinead's 
yodeling skills for an utterly infectious chorus sure 
to find a space in the can't-get-it-outta-my-head 
part of the brain.Though parts of the record 
dabble on the cutesy side, Hooper & Co. manage 
to convey the freshness of youth without the 
overuse of words like baby. - Clare Kleinedler 


The Swayzak twosome don't 
like to be called DJs, and their 
latest album proves they're 
much more than your average 
skratchmasters. Using old- 
school equipment like turn¬ 
tables, drum machines, and 
a Casio keyboard, Swayzak 
creates a sound that - shuf¬ 
fling between dub-reggae, 
deep-minimal house, and trip 
hop - lets their message of 
musical and dance freedom 
come shining through. 

- Sonia Zjawinski 
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When we say nothing compares to our Internet communication 
services, we mean it literally. Q As today’s leading Internet 
communication service provider, only Evoke Communications 


integrates emerging technologies and traditional telephony 
with powerful streaming media and Web collaboration 
tools. All so people and businesses can share ideas on 
the Web. The result? Our services don’t just stand out. 
They stand alone. S' A case in point is Evoke 
Webconferencing, which enables online meetings using 

HEAR NO COMPETITION 

little more than a telephone and a PC. Evoke Mobile 
Webconferencing, which transforms hand-held PDAs 
into powerful presentation tools. Not to mention Evoke 
Webcasting for real-time, online presentations with 
audio, video and visuals. S' We’re also creating quite 
a buzz with Evoke Web Talk, our new voice chat service. 


And Evoke Talking Email for personalized email messages 

S' To learn more about the many 


using your own voice 
services offered by Evoke Communications, just visit us at 
www.evoke.com. The experience will be beyond compare. 


UNTIL THERE'S TELEPATHY, THERE'S EVOKE 



www. evoke . com 


2000 Evoke Communications Inc. All rights reserved. 






















WEB 


HARDWARE 


BOOK 


Comicopia On Your Mark, Get Set, Row! 


My list of Asian graphic novels 
begins and ends with Keiji 
Nakazawa's classic Barefoot 
Gen. Shameful, I know, but I 
blame the limited shelves of 
local comic bookstores. 

But now,Galerie Lambiek, 
Amsterdam's large and leg¬ 
endary comics purveyor, has 
set up Comidopedia, where 
you can find work from all 
around the globe.The site lists 
almost 600 artists in alpha¬ 
betical order and includes 
samples of their work or links 
to their homepages. Browsing 
the catalog, I've already added 
tales from France's Phillippe 
Adamov, Switzerland's Thomas 
Ott, and Sweden's Max Ander¬ 
son to my buy-it list. 

The site has a few short¬ 
comings. Still showing its 
grassroots beginnings, the 
writing is rough and some 
entries consist of only an 
image and the artist's name. 
What's more,there's no real 
search engine (you click by 
name, not country) and some 
important American artists 
[Optic Nerve's Adrian Tomine, 
for example) are omitted. 

- Maurice Martin 

Comidopedia: 

www.lambiek.net. 


I live in Vermont, in the middle of nowhere. But it didn't matter when I decided 
to cruise the Internet for virtual competitions with other indoor rowers using 
Concept2 rowing machines connected to their PCs.To the rest of my home-gym 
rivals out there, I was just another lost soul looking for a serious row. 

The Concept2, which measures almost 8 feet by 2 feet, is the sturdy stainless 
steel and maple number found in many gyms. Users who want to compete online 
start out by going to a custom bulletin board on the Net, where people who own 
the company's machines can look for scheduled races or set up a one-on-one. 
Hundreds of people converge here during a given month. I just logged on to my 
regular ISP, ran the Windows bulletin board software, and looked for a good 
match. First, I tried to race a guy from New Zealand, but, given the time differ¬ 
ence, we couldn't find a convenient start time. I finally scheduled a race with Bill, 
who lives in my time zone, for a 2,000-meter race. 

After logging on, Bill and I lined up our little sticklike yellow "boats" on the 
blue computer screen and I hit the Start button, triggering a short countdown 
on the screen while we both readied for the starting gun. Immediately my virtual 
scull pulled out ahead onscreen. But I fell behind a few minutes later and then 
quickly caught up again (I suspected that Bill was taking it easy on me). Coming 
in to the finish, we were neck and neck, and I had a rush of adrenaline. My palms 
were sweating, my heart was racing. I wanted to win. 

And I did, by just 3 seconds. My rapture was deflated, however, as soon as I 
posted my results in Concept2's online rankings, which includes those who com¬ 
pete online as well as in actual gyms. For my category - a lightweight 30- to 39- 
year-old female - I came in dead last. But hey, I still had a pulse. 

Concept2's e-Row server hosts a community of regulars who compete from 
places as far-flung as Italy, Brazil, New Zealand, and Finland. And the 5,000-plus 
rowers who use the online rankings include Olympic medalists and members of 
the United States National Rowing Team. It's intimidating, but it means the aver¬ 
age Joe or Josephine can size themselves up against the pros. 

To join the fray you need a PC and a package that includes the Concept2 
indoor row machine, e-Row software, and Performance Monitor 2+, which con¬ 
nects the machine to your computer via a serial cable. It also helps to be patient. 
The e-Row CD comes in a blank case with no instructions. Installation is easy, but 
using it the first time is not. My advice: Go straight for the Help menu before 
donning any Lycra. - Anne Galloway 

PM2+ package: $830. Concept2: (800) 245 5676, +1 (802) 888 6333, 
www.concept2.com. 


Interface-Off 

Jef Raskin launched the Macintosh project at Apple, 
so he knows from man-machine interfaces. Now he's 
written a book that explains in detail how to distin¬ 
guish good interfaces from bad ones. Raskin, who 
also designed the underappreciated Canon Cat 
computer, doesn't base his arguments on personal 
preference, or appeal to the authority of successful 
products. Instead, he teaches scientific techniques 
for measuring the mathematical efficiency of inter¬ 
faces and then comparing those interfaces with the 
limitations of the human body and mind. 

The result is thinking that flies in the face of con¬ 
ventional wisdom, and yet seems irrefutably correct. 
Raskin shows why programs that have a beginner 
and an expert mode aren't easier to use; why icons 
can make an interface harder to understand; and 
why the wacky, unbridled customizability of Micro¬ 
soft Word and Excel backfires more often than not. 

Raskin's edicts are occasionally questionable. For 
example, he believes in computer-assigned pass¬ 
words because he says that they are more secure - 
although most users find these strings of letters and 
numbers anything but humane. A larger failing is 
that the author doesn't explain enough about his 
background. By the end of the book we're familiar 
with the Canon Cat and convinced that it was a far 
better computer than the Mac. But we never learn 
much about Information Appliance, the company 
that created the Cat, or the internal political struggle 
that led Canon to kill it and condemn the world to 
the inanity of Windows. - Simson Garfinkel 

The Humane Interface: New Directions for Designing 
Interactive Systems , by Jef Raskin: $24.95. 
Addison-Wesley: www.awl.com. 
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How to give birth to your 
B2B e-Commerce solution 
in as few as 60 days. 


Use our out-of-the-box applications suite to start selling on the Web today. 


Get up and running—fast—with SpaceWorks Web 
BusinessManager Suite. It’s the software applications 
suite of choice for the Global 2000—a flexible, 
industrial-strength solution that enables you to increase 
customer loyalty, drive revenue and transform your 
business over the Web. You can provide customers with 
everything from real-time ordering, inventory availability 
and order tracking, to interactive marketing and guided 


selling, to online billing and payment and more—with 
24x7 customer support across the board. Our Suite links 
seamlessly with back-end systems, e-marketplaces, 
auction sites and buy-side networks—and its modular 
applications allow you to expand your B2B e-Commerce 
capabilities overtime. Call today: 1-800-5-SPAGE-5. Or 
visit us at www.spaceworks.com/60days. And give 
birth to a new way of doing business. 


SPACEWORKS' 


The First Order of Business on the Internet™ 






A JUST OUTTA BETA 



RELEASE: AUGUST 


Round Round Get Around 

Downloadable music is cool, but imagine the mania if kids 
could dig the latest hits out of a cereal box or show them 
off during recess. Enter HitClips: a new music medium built 
for schoolyard abuse.The collectible singles are roughly 
the size of a piece of Bazooka bubble gum, and each con¬ 
tains one 60-second mini-song.They fit into candy-col¬ 
ored, solid-state players, from Tiger Electronics, that you 
can stash in your pocket or wear as an accessory.The 
Micro Player, pictured at left above, is no larger than a 
Pikachu keychain, with a single earbud permanently 
attached; the Micro Boombox at right measures a mere 
2V4 by 3Vs inches.The chips cost around $4 apiece, and the 
Micro Player with one sample chip is $8 - well within 
allowance range for many 8-year-olds. 

The mastermind behind all this is Andrew Filo, who also 
invented Sound Bytes, last year's school-sweeping la-la 
lollipops that play music through bone conduction when 
clamped between your molars. HitClips' audio quality is 
a bit higher up the sound chain, clocking in somewhere 
between FM and CD.Zomba Recording Group, an indepen¬ 
dent record company based in New York, is releasing Brit¬ 
ney Spears and 'N Sync hitlets on HitClip.This takes some 
work - all songs must be re-engineered to make them 
small enough to fit. 

The format was designed to allow upgrades - Filo says 
it's technically possible to put all of Elvis' greatest hits on 
a single HitClip-sized chip today, though the chip itself 
would be very expensive. Each HitClip contains both pro¬ 
gram information and its own hardware decompression 
circuit, in addition to the music data, paving the way for 
more sophisticated players. 

While there's no word from Filo or partner Dave Capper 
on the possibility of adult HitClips - Bach, the Buzzcocks, 
or the King anyone? - plans are under way to convert 
classic rock artists like the Beach Boys.The move would 
expose them to a whole new generation of fans - at least 
'til the teacher takes the player away. - Tiffany Lee Brown 

Tiger Electronics: www.tigertoys.com. 




Pure One-Handed Excitement Creative Impulses 


Sony makes the PDA juggling act easier with its 
under-$400 PalmTop, a handheld that lets you 
scroll and select one-handed, thanks to a pro¬ 
grammable jog dial. (Entering alphanumerics still 
demands using the stylus.) Based on Palm OS 3.5, 
the palmtop has a matte silver-and-blue case, 

8 Mbytes of RAM, and a Memory Stick slot.The 
fancy model (under $500) boasts a color display. 
Meanwhile, Sony also promises a full line of acces¬ 
sories, including a tiny digital camera. - V. Vale 

Sony Electronics: (800) 315 7669, 
www.sel.sony.com. 


Is sex - much less sexual reproduction - already 
an out-of-body experience? This year's Ars Elec- 
tronica should trip your trigger. Titled "Next Sex - 
Sex in the Age of Its Procreative Superfluousness," 
the conference promotes social intercourse 
among academics, artists, and scientists - 
including the Pill's inventor, Carl Djerassi, and 
Robin Baker, creator of the artificial womb - who 
will gather together to embrace the question, 

"In the future, who'll be having sex with whom, 
how, and why?" - Mary Madden 

Ars Electronics 2000 Festival for Art, Technol¬ 
ogy, and Society: September 2-7, Linz, Austria, 
+43 (732) 7272 79, www.aec.at/festival2000. 
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Thinner 


Cruiser Envy 


Canon Vaio-izes the flatbed scanner with its 
superskinny CanoScan N1220U.The 3.3-pound 
portable measures just over 1 inch high - trim 
enough to fit into any briefcase or spatially 
challenged SOHO. Priced at $200, this CanoScan 
captures full color at 1,200 x 2,400 dpi. Both 
data and power run through a single USB cable, 
making setup easy. You can never be too cheap 
or too thin. - Chris Moore 

Canon: (800) 652 2666, www.ccsi.canon.com. 


You can get a lot of boat for $7 million.The 
aggressively styled 105 Yacht is a carbon-fiber 
composite cruiser with four opulent suites, two 
hot tubs, a remote-control floating jetty for 
mooring, and all the electronic navigation, enter¬ 
tainment, and security trimmings. Invite the 
neighbors for G&Ts, then rally the 1,800-hp V16 
engine and spur the 102-foot luxe craft into the 
sunset at a swift but stately 30 knots. 

-David Cohen 

Sunseeker International: +1 (954) 984 2911, 
www. sunseeker. com. 
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Jet Print Photo is a trademark of International Paper Company. © 1999 International Paper Company. All rights reserved. 



The Future of Photography is Digital. 




The Future of Photo Finishing is 


Turn your desktop into a digital photo darkroom! Introducing Jet Print Photo a new line of digital photo finishi 
Jet Print Photo offers a complete line of specially-formulated papers to support a range of image output arid 
needs. Look for Jet Print Photo where digital cameras and computers are sold. 
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Professional Photo Paper Premium Photo Paper 

Superior Gloss Finish Brilliant Gloss Finish 
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Multi-Project Photo Paper Photo Proofing Paper 

Gloss Finish Matte Finish 



How digital photos are finished. 


www.jetprintphoto.com 







FILM 

The Burrows 
of New York 

As New York City swarms with 
cell phones and flickering 
PDAs, Marc Singer's documen¬ 
tary Dark Days brings some 
much-needed perspective to 
a subterranean world mostly 
untouched by new technology. 

Singer's debut film is a bleak 
look at the lives of the home¬ 
less people who inhabit an 
abandoned Amtrak tunnel 
near Penn Station. Singer lived 
with his subjects for two years, 
hired them as his crew, and 
shot the 84-minute film with 
an Arriflex SR2 in black and 
white and without voiceover. 

In guerrilla mode, Singer 
tapped Consolidated Edison's 
electric lines to run the lights 
and rigged a shopping cart to 
act as the camera dolly. 

Rather than focusing on 
survival (the camera rarely 
takes us aboveground), Singer 
concentrates on the human 
impulse to nest, interviewing 
his subjects folding laundry 
and decorating.The filmmaker 
ultimately achieves the Her¬ 
culean task of evoking empa¬ 
thy for a situation that usually 
commands only pity. 

- Ariel Foxman 

Dark Days : opens nationwide in 
September, www.darkdays.com 



Work Study 

Late one night I was sketching some storyboards in the hallway of my dorm - 
basically avoiding studying for a midterm - when one of my dormmates sug¬ 
gested I submit my 3-D computer animation to Nibblebox.com, an entertainment 
site designed as a launchpad for student movies. 

Because I go to an affiliated school, even an amateur like me, as an individual 
or part of a team, can submit ideas (from one-sentence pitches to complete 
scripts) and let Nibblebox act as a miniature Hollywood studio. If the folks there 
like your idea, they help you develop it, fund its production, and stream it on their 
site. Nibblebox provides participating colleges and universities with professional- 
quality digital video cameras, lights, sound equipment, and software for writing 
and editing, along with tech support, for free.They even hook you up with a Holly¬ 
wood mentor to help with storytelling: Directors Steven Soderbergh (Erin Brock- 
ovich ) and Doug Liman (Go) and actor John Leguizamo {Summer of Sam) have 
signed on. At the end of the process, your show gets its own Web page, complete 
with credits and contact info for the creators. 

It sounded cool, so I filled out the registration form, and a few days later a 
representative called and asked to see a tape of my work. Nibblebox ended up 
using a short I made senior year in high school as one of the five shows for its 
preliminary launch in April. (A full rollout is due this fall.) In the month since my 
show was posted online, I got feedback from talent agencies, journalists, anima¬ 
tion studios, and even established directors - not to mention a paycheck:Though 
pay varies, venture-funded Nibblebox paid me $2,500 for the first episode, and 
$500 per episode thereafter, plus a share of profits from any other venues. 

So what's the catch? For one, Nibblebox retains all rights to anything it pro¬ 


duces. This means I can't enter my short in festivals or show it on other sites 
without permission. (Nibblebox does, however, keep the creators attached to the 
project at all times, so if MTV wants to make a sitcom out of my idea, I not only get 
royalties - I'm involved in the production.) Secondly, Nibblebox is concerned with 
its interests and the bottom line. It goes for short, episodic series, with segments 
running fewer than 10 minutes. It's also restrictive in terms of format; its stream¬ 
ing technology doesn't work well with complex shots or rapid movements. I have 
quite a few friends who have had their ideas rejected for having a large cast or 
too many locations. And the pay, while a bonus for a college student, is much 
less than that at other commercial sites like iFilm.com. 

Overall, though, the advantages outweigh the drawbacks. Nibblebox may own 
the project and limit your freedom, but what good are the rights to a project that 
you can't afford to make? - Ian Dale 


Nibblebox: free. Nibblebox: +1 (212) 941 7656, www.nibblebox.com. 


Contributors 


Tiffany Lee Brown is a writer, musician, and creative 
content consultant based in the Pacific Northwest and the 
editor of Signum ( www.slm-net.com/signum ). 

Jon Caramanica ( jonc@rs1winc.com ) is an associate 
editor at 360HipHop and a regular contributor to 
The Village Voice, Vibe, and Spin. 

David Cohen ( davidycohen@yahoo.com ) is a freelance 
writer in London. 

Ian Dale ( www.ice.org/-roadkyll ) is an independent 
digital artist and animator and a student at the University 
of Southern California. 

Cory Doctorow ( doctorow@craphound.com ) is a finalist 
for the Campbell Award for Best New Science Fiction 
Writer at this year's Hugo Awards. 

Ariel Foxman is an editor at In Style magazine and lives 
in New York. 

Anne Galloway works as a freelance writer and copy 
editor for the Times Argus in Barre, Vermont. 

Chris Hudak igametheory@mindspring.com) is a freelance 
writer and tech columnist. 

Beth Johnson ( Beth_Johnson@ew.com ) is a senior 
reporter at Entertainment Weekly. 

Debra J. Kaufman ( msdk@juno.com ) writes and consults 
on entertainment technology. 

Clare Kleinedler is editorial director at TunelnNow.net. 

Michael Macrone is an author and freelance Web devel¬ 
oper in San Francisco. 

Mary Madden ( marymad@sfsu.edu ) teaches courses on 
cybersex and multimedia at San Francisco State University 
{msp.sfsu.edu). 

Frank Marquardt ( fmarquardt@wetfeet.com ) is managing 
editor ofWetFeet.com, a site for job seekers. 

Maurice Martin ( mauricem@patriot.net ) is a freelance 
writer and the editor of Intercom, a publication of the 
Society for Technical Communication. 

Stacy Osbaum ( osbaum@aol.com ) is the LA-based 
editorial director of URB. 

Chris Rubin ( carubin@aol.com ), Los Angeles correspon¬ 
dent for Travel & Leisure, lives and works in Silver Lake. 

Dean Suzuki teaches music history at San Francisco State 
University and is a programmer at KPFA in Berkeley. 

V. Vale is a San Franciscan and the founder of Search & 
Destroy and RE/Search Publications ( www.researchpubs.com ). 

Philip Van Vleck ipvv@bellsouth.net) covers pop music 
and theater for The Durham Herald-Sun. 
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Table for two. Courtesy of Nextel. 


WIRELESS INTERNET SERVICES 

You receive a two-way text message from your broker saying, "Stock doubled. Congratulations." 

After a short preprogrammed reply of "Wow," you go to your MSN Hotmail account and email friends, 
"Can't make the game, something's come up." 

NEXTEL DIRECT CONNECT® 

Using the digital, two-way radio feature, you ask your assistant to call Roberto and reserve 
the best table in the house. 

DIGITAL CELLULAR 

You call your wife and invite her to celebrate. 



BUSINESS JUST GOT EASIER. THANKS TO NEXTEL'S NEW WIRELESS INTERNET SERVICES, YOU HAVE EVEN MORE 
WAYS TO KEEP YOU CONNECTED TO THE CRITICAL INFORMATION YOU NEED TO DO BUSINESS BETTER AND FASTER. 


Nextel phones are manufactured by Motorola, Inc. 



How business gets done!" 1-800-NEXTEL9 nextel.com 


Check for Nextel Online availability in your area. To sign up for Nextel Online services, you must also have Nextel digital cellular service..Some^restrirtions m^ apply 

if rights reserved. Nextel, the Nextel logo, Nextel Direct Connect, Nextel Online and How business gets done are registered tradem 


©2000 Nextel Communications, Inc. All rign ts reserved. i\ifc?AifcM, me incalci t'-'yu, imcaici I. — ■ -- ~~~ -I n/icm MCM M k‘| rl 

and/or service marks of Nextel Communications. ©Motorola and ilOOOplus are trademarks and/or registered trademarks of Motorola Inc. MSN MSN Mobile and 
Hotmail and/or other Microsoft products referenced herein are either trademarks or registered trademarks of Microsoft Corporation. 
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A BEST 


Great stuff - tested and approved in our top-secret labs. 




FIRST CLASS: 


CD Burners 


PDA Cases 


SOHO Firewalls 


FIRST CLASS: 


FIRST CLASS: 


PlexWriter 12/10/32A 


Plextor PlexWriter 12/10/32A 

While your friends spend up to half an hour per disc 
burning audio CDs at 2X or 4X, Plextor's top CD-RW drive 
blasts them out in 6 minutes a pop. The PlexWriter 
12/10/32A's numbers-heavy name means that it records 
CD-R discs at 12X speed, rewrites CD-RWs at 10X, and 
reads back all CDs at 32X speed. Top-notch manuals and 
software make installation easy. And the drive's accuracy 
is perfect - no misses or skips. Plextor led the way on 
this, and other manufacturers have just caught up. 
PlexWriter 12/10/32A: $329. Plextor: (800) 886 3935, 

+1 (408) 980 1838, www.plextor.com. 


RhinoSkin Palm V Molded Hardcase 

No good technocrat can manage without a PDA, but how 
to protect it? RhinoSkin closes the case with its Palm V 
Molded Hardcase, the classiest wrap for Palm's sleekest 
handheld. Constructed in a stark, industrial style from 
aircraft-grade aluminum, RhinoSkin has black foam- 
rubber padding and a friction latch, as well as a window 
that lets you beam from the IR port while your Palm's 
inside the open case. The finish stands up to table-height 
drops onto concrete, compression in tight jeans pockets, 
and the depredations of a cluttered courier bag. 

Palm V Molded Hardcase: $79.95. RhinoSkin: +1 (307) 734 
8833, www.rhinoskin.com. 


NetScreen Technologies NetScreen-10 

Any broadband connection to a home or office LAN needs 
a firewall for protection. The NetScreen-10 appliance 
serves vigilantly, commanded by a browser-based config¬ 
uration even your mom could grok. Proprietary silicon lets 
the NetScreen-10 keep up with a full 10-Mbps connection 
and 4,000 users - more than you'll need. Traffic-shaping 
prioritizes your research above your partner's Napster 
downloads; VPN capabilities create a shared network 
with other offices using military-grade encryption. And 
a second LAN port feeds your dedicated Web server. 
NetScreen-10: $3,995. NetScreen Technologies: +1 (408) 330 
7800, www.netscreen.com. 


BUSINESS CLASS: 

Ricoh MediaMaster MP9060A 

Ricoh's MP9060A is a tight, reliable 8X burner. Like the 
other drives here, it comes as an internal drive that plugs 
into an E-IDE connector on the motherboard - the most 
popular type of configuration. Its write/rewrite/read 
numbers are a brisk 6X/4X/24X, and as a fun bonus the 
drive also plays DVDs. In practice, the read-speed differ¬ 
ence between 24X and 32X isn't noticeable. 

MediaMaster MP9060A: $299. Ricoh: (800) 955 3453, 
www. ricohdms. com. 


BUSINESS CLASS: 

Concept Kitchen Bumper 

Made from molded rubber, the Bumper not only softens 
falls, it also prevents them from happening - the case 
grips any surface it's on, staying in place when other cases 
would slide floorward. Sized for Palms III and V - the most 
popular models - the case comes in bright yellow or dark 
gray, and closes with a gray plastic lid. Side channels hold 
the stylus for easy access when your Palm is encased, and 
like the Hardcase it has an IR-port window. 

Bumper: $39.99. Concept Kitchen: +1 (415) 348 9999, 
www. conceptkitchen. com. 


BUSINESS CLASS: 

3Com OfficeConnect Internet Firewall 25 

With two Ethernet ports - one out to the world, one into 
your LAN - the OfficeConnect Internet Firewall 25 is every 
bit as secure as the NetScreen, and handles 25 users, but 
lacks VPN and traffic-shaping features and the extra LAN 
interface. 3Com also gives you a special deal on a sub¬ 
scription to CyberPatrol's CyberNot (which can run from 
any standard firewall), so you can keep Gross Depictions 
away from the kids. 

OfficeConnect Internet Firewall 25: $695. 3Com: +1 (408) 

326 5000, www.5com.co/77. 


COACH: 

Yamaha CRW8824EZ 

The drives in Yamaha's CRW8824 series write and read at 
8X/8X/24X, beating the Business Class Ricoh on CD-R 
speed and surpassing almost all drives for CD-RW - 
though a lot of audio equipment can't play music 
recorded in the CD-RW format. As a workhorse burner, 
the internal E-IDE CRW8824EZ is a great deal. But unlike 
the Ricoh, it can't also play movies on DVD. 

CRW8824EZ: $229.99. Yamaha: +1 (714) 522 9011, 
www.yamaha.com. 


COACH: 

Levenger Otter Box, Medium 

The bright plastic Otter Box lets you surf with your PDA - 
in the ocean, that is. And the floating, watertight case also 
shields it from rain, snow, sleet, and coffee spills. A lan¬ 
yard with an adjustable clasp lets you secure your elec¬ 
tronic right-hand man to packs and clothing, or hang it 
around your neck. Fiberglass reinforcements add strength, 
and the foam interior cushions against rough seas. There's 
room inside for a pen as well, if you still use one. 

Otter Box, Medium: $21.95. Levenger: (888) 592 7461, 
www.levenger.com. 


COACH: 

Network ICE BlackICE Defender 

BlackICE Defender isn't an appliance - it's software you 
install on each of your Windows or Linux machines. But 
the low-priced firewall is as security-obsessed as any 
dedicated box, and every stray packet kicks off an array 
of alerts. Configuration is simple but hardly flexible: You 
pick from Trusting, Cautious, Nervous, and Paranoid. If 
you choose Paranoid, you'll confront a lot of alarms and 
warnings - but it's better than getting hosed. 

BlackICE Defender: $39.95. Network ICE: +1 (650) 532 4100, 
www. networkice. com. 
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$500 to open a cash account? 
My wake-up call. 

5 commission-free trades? 
Ho time to snooze.” 


Open a cash 
account with $500. 

Then get5 A deal this good can getyourday off to an 
commission-free excellent start. Now through September 30, 
Internet equity y 0U can 0 pen an account with as little 
as $500. And during your first month with 
Ameritrade, you get 5 commission-free Internet 
equity trades, too. So you’re miles ahead before 
you start. Online investing has never been easier, 
because we put all the tools you need right in your 
hands. Like 24-hour customer service, free research 
and eCheck Secure,™ a service that helps fund your 
accountfastersoyou can start trading sooner? And 
there’s no tricky pricing. Commissions for Internet 
equity market trades are only $8, with limit and 
stop orders just $5 more. A brokerage company for 
25 years, Ameritrade was one of the early birds in 
offering Internet investing. Now, we’d like to 
put our experience to work for you. 

So wake up, smell the coffee, and 
start managing your financial future 


s 8 




account access anytime 


24-hour customer service 


over 8,000 mutual funds 


Internet trades 25 years of experience 


today. Use offer code RGC. Visit us at 


faster way to fund account 


www.ameritrade.com 


Open your account today. 


N 




Ameritrade 


Believe in yourself SM 


25th anniversary 


Or call toll-free, 1.888.800.9312. 

Offer valid for new individual or joint accounts opened and funded between 7/6/00 and 9/30/00. Five free trades must be used during first 30 days of opening account. 
Offer not valid for IRAs or with any other offer. $500 minimum equity required to open your cash account. $2,000 minimum equity required for margin accounts. 
*Funds received using eCheck Secure are normally available for trading within two business days.—This is not an offer or solicitation in any jurisdiction where we are 
not authorized to do business. Market volatility and volume may delay system access and trade execution. If you experience difficulties, please contact customer 
service. 24-hour customer service, excluding market holidays. Orders can only be executed during market hours.-Member NASD/SIPC. SIPC account protection is 
$500,000, including $100,000 in cash claims. An additional $24.5 million in assets protection is provided. ©2000 Ameritrade. AOL keyword: ameritrade. 























Merging Traffic Ahead 


Dealerships still drive the auto business, and any Web site that wants to sell cars has to work with 
them. Yet dissatisfaction with dealers is precisely what steers car buyers to the Web, according to 
GartnerGroup analyst Thilo Koslowski.The key, then, is to come up with a way to give both 
dealers and buyers what they need while generating enough revenue to stay in business - a 
trick that DriveOff.com, which was acquired by Microsoft in July, seems to have mastered. 

Between September 1999 and March 2000, Koslowski reports, half of all US car buyers 
turned to the Web, most just for research. About 13 percent used a referral site like CarExpress 
or CarPoint (Microsoft's original auto play), which snag customers and hand them off to dealers 
for a fee. But few referrals result in sales, so dealers lose interest and buyers go unserved. Less 
than 3 percent bought directly from a broker site like carOrder, which purchases from dealers 



DriveOff.com rolls together referral and broker services, but the key is partnerships with dealers. 

and delivers the goods to your driveway.This route, too, seems to be a dead end: Not only is 
car brokering illegal in many states, in May GM, Ford, and others advised their dealers not to 
do business with broker sites. (Now carOrder is trying to become a franchised dealer.) 

Straddling the white line between the referral and broker models, DriveOff.com avoids the 
potholes on either side by closing sales on behalf of 2,300 partner dealerships. Once you've 
chosen a make, model, and options, DriveOff specifies dealers within 500 miles, quotes their 
prices, and spells out terms. Pick a deal and you receive a sales contract and a check for the 
cost of the car. Then you walk onto the lot, sign the papers, and burn rubber. The dealers let 
DriveOff arrange financing - a substantial moneymaker. 

For consumers, DriveOff's approach takes a lot of the pain out of car shopping. For dealers, 
it delivers real customers at an acceptable cost. And for Microsoft, it cements customer rela¬ 
tionships that could lead to sales of MSN's next-generation wireless travel services, such as 
interactive navigation and predictive links to the car's onboard diagnostic computer. It's no 
longer enough to simply close a sale, says CarPoint CEO Jeff Dossett: "The daily relationship 
with consumers is the new battleground." - Rick Overton (riverton@aol.com) 

CarExpress.com: www. carexpress. com. 
carOrder: www.carorder.com. 

CarPoint: www.carpoint.com. 

DriveOff.com: www.driveoff.com. 


You're soaking up rays at the beach when a 
beep prompts you to pull out your pager. It's 
a message from Fidelity's InstantBroker service. 
Another perfect storm's hit the market, and one 
of the stocks you've been watching has sur¬ 
faced at a bargain price. No sweat - you simply 
tap a few keys and catch the wave. 

InstantBroker, free with a Fidelity brokerage 
account ($2,500 minimum) and compatible 
with Web phones, two-way pagers, and the 
Palm VII, leads by a whisker in the breakneck 
rollout of wireless trading. Offering real-time 
quotes, alerts, margin notifications, and a free 
RIM lnter@ctive Pager 950, it beats competitors 
like Schwab PocketBroker, which requires a 
$10,000 minimum balance and 12 trades a year. 

But before you cut the cord, consider the 
downside. Your RIM 950 can't tell you what's 
behind the price drop - a fortuitous dip in the 
market or news that the company you're about 
to buy was caught burying $10 billion in losses. 
If you were using a wireless PDA or Web phone, 
you could get the skinny from a financial news 
site - but then you wouldn't get an alert with¬ 
out checking your email, because those devices 
aren't push-capable. And don't forget the unre¬ 
liability and cost of a wireless Net connection 
(between $10 and $400 a month from Bell¬ 
South, Celltrader.com, palm.net. Sprint PCS, 
or Verizon). 

"Right now, wireless trading is a great ex¬ 
tension to online financial services, but it's got 
a ways to go before it becomes a stand-alone 
service," concedes Joseph Ferra, senior VP of 
Fidelity Online Brokerage. 

Meanwhile, everyone's scrambling to cover 
the remaining distance. Brokers have the first- 
to-market edge, but look for banks like BofA, 
Citibank, and Wells Fargo to get into the act by 
year's end with wireless links between check¬ 
ing and trading accounts. And don't be sur¬ 
prised to see portals like Yahoo! partnering 
with both brokers and banks. 

When the dust settles, according to Maribel 
Lopez, a senior analyst at Forrester Research, 
services will become much more "action- 
oriented." In addition to telling you that a 
stock has reached your bid price - and why - 
wireless services will offer advice: Not only 
shouldn't you buy, you should consider selling 
shares of related companies. And, by the way, 
you'd better transfer the proceeds to your 
bank. You're about to bounce a check. 

- Andrew Marks (amarks@nyc.rr.com) 

Fidelity: www. fidelity, com. 
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Mutual Funds 


Nasdaq on the skids? Break out the Dom 
Perignon! With ProFunds UftraShort OTC, 
your net worth could double. 

The no-load UltraShort OTC is one of a 
breed of mutual funds that aims to profit 
from market downturns. Founded in 1998, 
UltraShort OTC is designed to double the 
inverse return of the Nasdaq 100; it has 
done this so far with 98 percent precision. 
During last April's meltdown, the fund 
gained 17 percent and outpaced the S&P 
500 by 20 percent, 

"We cater to two types of investors," 
says ProFunds president Michael Sapir. 
"One holds a stock portfolio and wants to 
hedge the risk. The other expects a down 
turn and wants to make the most of it." 

Either way, these funds are friendlier 
than the traditional alternatives: shorting 
individual stocks, which carries a risk/ 
reward ratio on a par with diving into a 
pool at the shallow end, and investing in 
hedge funds, which require initial outlays 
in the $250,000 range, A mutual fund 
lowers the price of entry (UltraShort's 
minimum is $2,500), and limits risk to the 
amount you put in; it also saves you money 
on commissions. (UltraShort OTC charges 
a management fee of 0.75 percent of 
assets invested.) 

Still, many financial planners hesitate 
to recommend short funds."You need a 
large enough portfolio and sufficient edu¬ 
cation," cautions Terry Monroe, senior VP 
at financial adviser Robert W. Baird & Co. 
"2x leverage means significant volatility. 

If you had only $10,000 and the fund's 
volatility was 30 percent. I'd be very 
uncomfortable." Since the market's long 
term trend is decidedly upward, it's smart 
to limit short exposure to a small portion 
of your portfolio. If the market rallies, the 
fund's value will plummet, so close moni¬ 
toring is a must. 

If hedging seemed unnecessary a few 
months back, growing uncertainty makes 
vehicles like UltraShort OTC more attrac 
tive."When there's a bear market - and 
there will be - these funds will become 
enormously popular," Sapir predicts. With 
more than 40 percent of Americans count 
ing on mutual funds to cover their retire¬ 
ment, you can bet that more than a few 
will decide peace of mind is worth a bit 
of upside risk. - Jonathan Hoenig 
(www.capitalistpig.com) 

ProFunds: www.profunds.com. 



Power Hubs 


Trailblazing B2B exchanges have quickly attracted 
stalwarts like WIRX's DaimlerChrysler, Lucent, and 
FedEx with promises of huge cost savings. But too 
many of these hubs are anchoring their businesses 
to too few market megaliths, making a B2B shakeout 
as inevitable as a rush-hour traffic jam. As the B2B 
hub's 15 minutes of fame come to an end, the action 
will shift to the metahub. 

Today's hubs are vertical - they serve specific 
industries like plastics (PlasticsNet) and biochemi¬ 
cals (Chemdex).Their main benefit is to bring buyers 
and sellers together with extraordinary efficiency - 
but in a networked world, enabling transactions is a 
low-margin commodity business. Competitive pres¬ 
sure will force related hubs to consolidate.These 
consolidated vertical groups will extend their value 
by plugging into other exchanges that provide hori¬ 
zontal services: legal, accounting, insurance, escrow, 
and so on. Behold the metahub. 


INDEX PERFORMANCE (as of 7/1/00) 


YTD 

Name 

Since 11/30/95 

Previous 12 mos. 

WIRX 

+460.15 % 

+44.23 % 

+7.07 % 

Nasdaq Composite 

+274.44 % 

+47.65 % 

-2.54% 

Dow Jones Industrials 

+105.89% 

-4.77 % 

-9.13% 


The Wired Index tracks 40 public companies selected by editors of Wired to serve as a bellwether 
for the new economy. For a complete description and the latest results, see stocks.wired.com. 

Data courtesy Bloomberg Financial Markets. 

Right now the closest thing is e2open, a network 
created by IBM and partners to connect exchanges 
devoted to electronics, telecom, and technology 
patents. e2open will glue together back-end pro¬ 
cesses to deliver the efficiency that current ex¬ 
changes have promised. 

Meanwhile, WIRX companies i2 Technologies, 
Oracle, and BroadVision are headed in the same 
direction.TradeMatrix, i2's flagship product, will sup¬ 
port metahubs by managing transactions, supply 
chains, and customer relationships in an integrated 
way. Oracle is a sure bet to supply metahub infra¬ 
structure, and tools like BroadVision's commerce 
platform will be indispensable. - Phil Hood 
(phood@digital4sight.com) 


Digital Divide 


■ 


NTH ... 

,VYTL nxlk r AKLM j 

WCTD DCEL. 4 J 

ImtlI VSTR nxtp |qmdc] CPIiK 

4 FTHL .. •• FCOM Tlcp 

SEBl I . v npnt nopt VrtB 


J NTU| REVENUE 5 BILLIONS) 


jNOVLj 

IP 


Iadbe 

BM< 


TIBX cYOi WWCA 

I rhati 

[R Nw i ^# |Mf ^r E| 

ptel* 

—.jJDECl / 

. ■ *+■ 

PMTC W 


I SOFTWARE 
INFRASTRUCTURE 


The Fed ticks up interest rates. Wall Street holds its breath - but for how long? Looking at publicly held digital 
infrastructure and software companies suggests that a major portion of the new economy may not be subject 
to this kind of old-fashioned engineering. 

In the image, infrastructure (purple) and software (gold) companies are sorted according to how much they 
owe: debt-free on the left, indebted on the right. Sphere size reflects market cap. In the debt-free quadrant, 
clockwise rotation measures cash and securities held ($0 to $1.2 billion), and distance from the center reflects 
revenue ($0 to $3.3 billion). The borrowers are rotated clockwise according to their debt-to-equity ratio (0 to 5). 
Off-the-scale behemoths Microsoft, Oracle, and WorldCom are not represented. 

Nextel (NXTL) has the largest market cap and revenue but, like most of its purple peers, owes them to credi¬ 
tors. Laden with cash and securities, Adobe (ADBE), Novell (NOVL), and Intuit (INTU) lead a pack of software com¬ 
panies that are poised to grow without paying the piper named Greenspan. - Clem Chambers (clem@on-line.co.uk) 
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Now there’s a 


that treats you like a Good Neighbor and offers 24-hour access for 


convenience. Oh, by the 


did we mention our terrific rates? 


Introducing State Farm Bank® 

Welcome to the only bank backed by the company built on Good Neighbor service. You'll see the difference 
in our full array of products and services, competitive rates and 24-hour-a-day Internet and phone access. 

To find out how you can Bank with a Good Neighbor™ visit statefarm.com™ or call toll-free 1-877-SF4-BANK. 


■% Federal Savings 

Banic. 


Available in the U.S. only. 

STATE FARM BANK • HOME OFFICE: BLOOMINGTON, ILLINOIS 


Member 

FDIC 
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EQUAL HOUSING 

LENDER 


STATE FARM 
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Microsoft Frontpage 
& IMC Online® 


It's Easy with 




Microsoft FrontPage . the World's most popular Web site development tool, 
is designed for optimal performance on Microsoft Windows NT Servers . 
Without Windows NT Servers, some features just won't work. 

IMC Online provides the best support in the business for 
all the features of FrontPage 2000 and FrontPage 98. 

In fact, IMC Online hosts more FrontPage Web sites on 
NT Servers than anyone else in the World! 



1 - 800 - 749-1706 (US & Puerto Rico) 


• N L I N E 


Canada Sales 

1-800-743-3360 

International Sales 

(US Code) + 404-252-2972 


www.imconline.net 

1-800-749-1706 


©1999 Interactive Multimedia Corp. All rights reserved. All products and company names mentioned herein are the trademarks of their respective owners. 














Standard Hosting Plan 


On the Internet, 

Speed and Reliability are Everything! 

IMC Online's servers utilize the power of Mic r osof t 
Windows NT 4.0 Server and the incredible speed 

of Internet Information Server 4.0 . The result... 
The fastest Web Sites on the Internet today! 


How do IMC Online’s Web Servers Measure Up? 
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■ 40 MB Hard Drive Space 

■ 1000 MB of Data Transfer 

■ 24 hour Domain Name Registration 

■ International Domain Names 

■ 5 POP3 Email Accounts 

■ Email Forwarding 

■ Detailed Web Site Statistics 

■ Personal CGI-bin Directory 

■ Microsoft Active Server Pages 

■ Microsoft Index Server 

■ 24 hour FTP Access 

■ 24x7 TechSupport 

■ Microsoft Visual InterDev Support 

■ Frontpage 2000 and 98 Support 

■ RealAudio and RealVideo Support 

■ 0C3 Internet Connections 

■ Access 2000 Database Support 

■ Visual FoxPro ODBC Support 

■ Microsoft Office 2000 Publishing 

■ 30 Day Satisfaction Guarantee 


Speed is nothing without reliability. 

In addition to providing you with the world's most 
sophisticated servers, IMC Online gives re lia b ili t y 
that sets the standard in the hosting industry. 

With state of the art monitoring equipment and 

Cisco routers , your site will be u p and running 
around the clock . In fact, Cisco Systems is one of 
our valued customers. 

The Features you need, 
at a price you can afford! 


$24.95 per month* 


IMC Feature Plus Services 


■ Extended Volume Hosting Plan 

► Shopping Cart Support 

► SSL 3.0 Secure Pages 

► Domain Name Parking 

► CyberCash Transaction Support 

► Additional Domain Names 

► Microsoft SQL Server 7.0 

► Password Protected Web Access 

► Enhanced POP3 Email Accounts 

► Email List Servers 

► Plus More... 


IMC Online's premium qua li ty ho sti ng p lans 

support all the features you need to create and 
manage a dynamic, traffic building presence on 
the Internet. With support for all popular 
development tools . Internet commerce, and 
databases - you get more with IMC Online. 

All at a price you can afford! 


Order your site today! 


Online at www.imconline.net 
email at sales@imconline.net 

1 - 800 - 749-1706 (US & Puerto Rico) 

Canada Sales 

1-800-743-3360 

International Sales 

(US Code) + 404-252-2972 


imc 



*Setup fees may apply, services billed quarterly or annually 
FREE setup on 12 month prepaid hosting agreement 
Network Solutions domain registration fees may apply 









































































Your own domain name (www.yourdomain.com)t 

30-day money-back guarantee 

Support for Microsoft® FrontPage® and Office 

Default e-mail capabilities and unlimited autoresponders 

Web control panel for site administration 

Full custom CGI execution capability 

Java™, Javascript, Perl, C, C++, SSI, Python 

Comprehensive users guide 

Built-in spam-relay protection 

Daily detailed site statistics and access to raw log files 

Daily complete tape backup 

Full-time uninterruptible battery backup 


for business customers when you 
commit to a 12-month contract. 
Type in code below when you 
visit our website or sign up. 


Includes standard features plus the following for just $39.95/mo. 

■ 200MB of Web space, 20GB traffic/month, 50 e-mail accounts 

■ Advanced ShopPlus Cart (a $500 value) 

■ Shared secure socket layer (SSL) 

■ Signio, Authorize.Net and CyberCash 

■ RealAudio®, RealVideo® and G2 

■ Microsoft Windows® Media 

■ mySQL database, Cron, PHP 3.0 

■ Anonymous FTP 


Includes standard features plus the following for just $95.00/mo. 

■ 250MB of Web space 

■ Unlimited e-mail accounts and e-mail aliases 

■ Ability to host multiple domains on one account 

■ Full Telnet access 

■ Access to server configuration files 

■ mySQL database, automated tasks with Cron, PHP 3.0, Miva 

■ RealAudio and RealVideo HTTP streaming 

■ SSL Secure Server support 

■ Virtual IRC 

■ Windows Networking Client Support (SAMBA) 

■ Anonymous FTP 


Our Web-hosting packages provide the tools and capacity to 
allow your online presence to grow. Our full range of products 
cater to any Web-hosting need, including e-commerce solutions, 
multimedia capabilities, application hosting, dedicated hosting, 
co-location hosting and various platforms to choose from 
(Linux, Unix, Sun, Windows NT and Windows 2000). 


CODE: CEILING65 


STANDARD FOR ALL PACKAGES 


NETPLUS 


$39.95/mo 


VSERVER PRO 


$95. OO/mo 


ROOM TO GROW 


1-888-264-072 1 WWW.HOSTPRO.NET 


tBased on availability. *Contract terms are available on request or on our website. 

©2000 HostPro, Inc. All rights reserved. HostPro is a trademark of Micron Electronics, Inc. 


WEB HOSTING 


WITHOUT A CEILING. 


Do you ever feel limited by your Web hosting? 
Talk to HostPro. Because nobody else provides 
the range of tools and the capacity you need for 
your online presence to reach its full potential. 
Both now and as you grow in the future. 

Our technical support is immediate and never-ending, available 24/7 
and backed by sophisticated tracking systems to ensure KB 
rapid response under all conditions. gSB 


Our infrastructure is virtually bulletproof, featuring our nationwide 
Cisco Powered Network and maintained by five powerful data centers. 
Our technology is friendly, utilizing a Web-based control panel and 
point-and-click interface for easy administration and configuration. 
Our partners are huge, including Cisco Systems and Microsoft. 
Our experience is legendary. We've been doing this since 1996. 

And our combination of products and services is LU usco 

^ Powered Network*, 

unmatched. We have a complete package of e-commerce solutions, multimedia 
capabilities, application hosting, dedicated hosting and co-location hosting. 
Our platforms include Linux, Unix, Sun, Windows NT and Windows 2000. 

Lest we forget, if you sign a 12-month contract* with us now, your first 
60 days will be free. So call any time. The possibilities are limitless. 


HOSTPRO 


Managed hosting for a 24x7x365 world. 
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He comes in at 5 a.m. and makes a pot of coffee for his first 
customer of the day. It’s always the same guy, and it’s always a 
shave, politics and baseball. He’s been in business for 40 years 
because he hasn’t forgotten the values that keep his customers 
coming back. Treating people right, delivering on promises, 
offering a dependable service at a fair price. 

Affinity shares that commitment to customer service. We not 
only offer a vast array of products and services, we guide you to 
the tools most relevant to your company's specific needs. From 
simple Web sites to dedicated servers, we help you harness the 
strength of the Internet. But technology is meaningless without 
the timeless values that are the foundation of every successful 
business. Ours, and yours. 

Affinity: Connecting your business to the global village. 


affinity 


visit us at www.affinity.com or call 888.276.9999 


Age: 65 


Occupation: Barber 
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Gateway 
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• Starting from $200/mo. 

• Dedicated high performance 

Cobalt RaQ 3 web server 

• OC-3 fiber backbone 

• State-of-the-art server facilities 


Cli||#ii piacffariHnfnfr 

• CGI and database development 

• Certified Professionals 


available 


For a free quotation, visit 
www.intergate.net/quote 


Cai! now: 1 800 4531286 
Fax 1 800 453 1287 
Email: staff@intergate.net 


Gateway One $12.95/mo. 

• 20 mb 

• 5pop3 email accounts 

• Frontpage 2000 Extensions 

Gateway Next $26.95/mo. 

• 30 mb 

• 25 pop3 email accounts 

• mySQL, Cold Fusion 

• ActiveServer pages 

Gateway Plus $39.95/mo. 

•50 mb 

• 25 pop3 email accounts 

• mySQL, Cold Fusion 

• ActiveServer Pages 

• Secure server access 

Gateway Pro $59.95/mo. 

• 100 mb 

• 25 pop3 email accounts 

• mySQL, Cold Fusion 

• ActiveServer Pages 

• Secure server access 

• Daily web statistics 


More than 30,000 domain names 
are being registered each day! 
Longer domain names up to 
L 67 characters now A 


High performance 622 mbps 
connection 

30 day money back guarantee 
Custom cgi directory 
Microsoft Frontpage 2000 
Unlimited FTP access 
Unlimited email aliases 
Unix or Windows NT 
Wholesale traffic charges 
0C-3 fiber backbone 


Optional IPaafuras ^ 

• Daily web statistics 

• Secure server access 

• Search engine listing 

• Web design 

• E-commerce 

• Shopping cart 

• Member-login unit 


Web2 CAL L -cowV 

For toll-free international calls 
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With Concentric as your partner, it’s really easy to do business on the Web, no matter what size 
your business, it starts with the performance of a private, Tier-1 IP network and the reliability of 
four telco-grade data centers. And it’s backed by our customer support and network engineering 
staff - available 24 hours a day. Choose one of our shared Web hosting plans starting at just 
$25 a month or let us manage your dedicated Web server. We’ll keep your hardware running, 
so your IT staff can focus on applications and content. Visit our Web site 
or call 1-877-237-5669. What could be easier than that? 

©2000 Concentric Network Corporation. Concentric Network Corporation is a registered trademark. The Concentric logo and Your Internet Service Partner are trademarks 
of Concentric Network Corporation. Other products or brand names are trademarks or registered trademarks of their respective companies. 


concentric 

Your Internet Service Partner 


Microsoft 




WEB HOSTING 




dedicated access 


DSL Internet access 


Web hosting 


domain name registration 


e-commerce 

































Domain Name 
Registration 


sales@hostway.com 

promotional url: 

http://hostway.com/wired 


worm gears 


'this" is my website 

*;> M 

} *, if! 

vv.totallygeared.com 

t"» Tmm t r 


planetary gears 


shaft mounted gears 


totally geared for gears 


Hosting Packages 
Starting at 


f 3 /month 

200 MB 6 GIG 


Your website is unique and so are your needs. Whether you are looking to sell products or services, or have 
your own persona! website online, Hostway provides you with a full range of hosting solutions to meet your 
website's current and future needs - Domain parking, email, dedicated hosting, complete e-commerce solutions 
with shopping cart and credit card transaction processing, all backed by our multiple DS3 connections, 99.9% 
uptime and superior 24x7 technical support. 

It's no wonder why Hostway continues to be chosen as a leading provider in webhosting year after year; as a 
Tier 1 provider in webhosting, our goal is to provide you with innovative, easy to use solutions to meet your 
growing needs. So give us a call today and find out why thousands of websites turn to Hostway. 


webhosting e-commerce dedicated servers resellers corporate plans 


Hostway.com 

800.397.2449 

www.hostway.com 


MerSnant^^ 


Attention Resellers & ISP's 
Registration Service Provid* 

New Domains 
Bulk Registration 
Domain Transfers 

Domain registration for as low as $9.99 annually 
% Web Interface to manage domains 
!► Resell on a commission basis or at a discount 
fe Transfer existing domains for as low as $19.00 
Register domains for 1 to 10 years 


The N@meIT Corporation 
910 - 321-1370 


WWW. [ your client [ . COIT1 


• Earn $$ for each domain registered 

• Join our Associate Program 

• Integrate domain registration easily 

• Keep visitors on your homepage 

www.nameIT.net 























n^fatcow web hosting 


www.fatcow.com 


s Free domain name 
s Hosting for one full year 
s Instant set-up 
s Free shopping cart 

s Secure e-commerce transaction support 
s Fabulous toll-free tech support 


Sign up online for 
instant set-up or 
call us toll-free at 

1-877-5 FATCOW 


High Quality • High Speed • Reliable T-3 Connectivity 

100MB • 100 email accounts • 5GB Data Transfer • CGI/PHP • Control Panel • MySQL • Moo 


$99 a year...including domain name! 


Server Features: 

• FREE Domain Name Registration 

www.yourcompany.com 

• TOLL FREE Technical and Billing Support 

• Dedicated IP Address on VST 

• 99.9% Network Uptime Guaranteed 

• 30 Day Money Back Guarantee 

• Unlimited Hits 

• Application and Ecommerce Hosting 

• Ecommerce Enabled and Ready 

• Secure Credit Card Processing 

• Redundant 0C12 & DS3 Backbones 

• Redundant Cisco 7000 Series Routers 

• On-Site UPS & Generator Backup 

• Your Own FTP Directory 

• Your Own CGI-BIN 

• Access to all config files 

• Unlimited POP Email Accounts 

• Unlimited Email Forwarding/Aliases 

• Unlimited Email Autoresponders 

• Anonymous FTP 

• Password Protected Directories 

• Easy to Use Control Panel 

• Online Billing Status 

• Real Time Ticket Support System 

• Webalizer Statistics and Log Files 

• Daily Tape Backups/DataVault 

• MS FrontPage*Extensions 

• FREE Marketing Newsletters 

• FREE Park Domains 

• FREE SSL & PGP* 

• FREE CGI/JAVA Libraries 

• FREE AIT Mali Listing & PAL 

• FREE MCart Webstore / Shopping Cart 

• FREE Guestbook & ChatRoom 

• FREE Customer Support Queue 

• Telnet Access - SSH Access 

• mSQt! Database & ODBC 

• Real Audio/Video capabilities 

• Macromedia' Adobe? NetObjects Fusion* 

• MCPSf CyberCash? Payment Net* 

• eToolS Office Suite - Chat, Web Based Email 
BBS, Auction, Calendar, Banner Exchange 

• WAP Enabled (Wireless) 

• FREE Search Engine Submission 


Advanced fchnologies. Inc’. A I T, 

e-Commerce Web Hostin: 




'AIT's unique & powerful Virtual Server Technology (VST) gives you the competitive edge" 

RESELLER HOSTING SOLUTIONS 


No Setup Fee If Switching From A Competitor 
Ask About a Month of FREE Hosting 


LINUXi 


SMS* 

ilk # per dot 


Windows2000 


per dot 

mV 


Your Hosting Solution 

Virtual 
Server 1 

Virtual 
Server 2 

Virtual 
Server 3 

Windows2000 

PowerSite 

Windows2000 

Reseller 

Starter Site 

Disk Space (can be customized) 

110 MB 

215 MB 

600 MB 

100 MB 

250MB 

20 MB 

Data Transfer 

6 GB 

21 GB 

54 GB 

8GB 

21GB 

N/A 

Max # of domains you can host 

N/A 

25 

75 

N/A 

25 

N/A 

Base Monthly Server Cost 

$18.95 

$59.95 

$149.95 

$24.95 

$89.95 

$7.95 

Max. per domain cost @ $2.00/domain/mo 

N/A 

$50.00 

$150.00 

N/A 

*$125.00 

N/A 

Max. possible cost to you/ month 

$18.95 

$109.95 

$299.95 

$24.95 

$214.95 

$7.95 

Your monthly gross profit @ $19.95 domain 

N/A 

$498.75 

$1,496.25 

N/A 

**$623.75 

N/A 

Your monthly net profit 

N/A 

$388.80 

$1,196.30 

N/A 

$408.80 

N/A 


Additional domains for Windows2000 Reseller Hosting Solution - $5.00 per domain/month 
‘Monthly Gross Profit reflects resell price of $24.95 


Dedicated and Co-location Solutions 
















































Maybe you can’t afford an 
entire team of Web experts. 
" ' rent ours. 


Now you don't have to be dependent on part-time workers for your full-time business. Even if your 
business is just getting off the ground, you can have a group of Internet experts on staff. Just call 
Interland, the only true Web solutions provider offering everything from site design and hosting to secure 
e-commerce and dedicated servers. So why count on one person when you can have an entire team 
of Webmasters dedicated to your business with Interland? One call and they'll start working for you. 

Increase revenue. Expand your business. Reach more customers. 


@ Affordable hourly pricing 
@ Build a Web site from scratch 
@ Get a Web site makeover 
@ Quick solutions in as little as one week 
@ 24/7/365 state-of-the-art Network Operations Center 
@ Professional marketing services available 


@ Web hosting, co-located and dedicated 
services available 

@ On-staff engineers include MCSP, CCIE, Red Hat 
and more 

@ On-staff experts in Oracle, SQL, Real Media, 
Windows Media and SANS 


interland 

We make the Web work for your 


Microsoft 


redhat. 


Colt Today 800.305.2969 www.in1erland.tom • 404.586.9999 • sales@interland.com 


©2000 Interland, Inc. All Rights Reserved 























It’s Time to Talk to Us 


STILL SCREAMING FOR SUPPORT? 


The Support and 
Services You Need, 
backed by a 
I Lightning Fast, 


Ro6k Solid Network. 


A Rock Solid, Fully Redundant Network built on Dual OC48 
Connections & a Gigabit Fiber Optic Infrastructure, featuring Cisco 
Routers & Switches and IBM, HP & Compaq Servers. Utilizing direct 
access to each of the major backbone providers, powered by a 
unique network infrastructure and proprietary routing technology, we 
can deliver you mission critical speed and reliability. And we back our 
network with access to friendly, knowledgable support staff, 24 hours 
a day, 7 days a week. So stop screaming at them, and talk to us. 

Call Toll Free - 877-773-3306, or visit www.datapipe.com _ 


• THE POWER PLAN - $19.95 a month 

• Your First Month is FREE! NO SET-UP FEE! 

• Your MB Disk Storage, 10 GB Data Transfer, 20 E-Mail Accounts 

• FREE Search Engine Submittal, Free Domain Name Registration* 

• Unix or NT, FrontPage 2000, ASP, Perl 

• BUSINESS BUILDER PLAN - $35 a month 

• 100 MB Disk Storage, 10 GB Transfer Allowance, 20 E-Mail Accounts 

• $75 Set Up Fee includes MIVA MERCHANT Software! 

• Free Domain Name Registration* 

• STOREFRONT PLAN - $35 a month, No Set Up Fee! 

• 100 MB of Disk Storage, 10 GB Data Transfer, 20 E-Mail Accounts 

• Use StoreFront 2000 E-Commerce Software to add Full Featured 
E-Commerce to your FrontPage Web! - FREE SSL Access 

• Free Domain Name Registration* 

|* ADVANCED NT HOSTING PLAN - $99.95 a month 

• 200 MB of Disk Storage, 30 GB Data Transfer, 40 E-Mail Accounts 
I* Servers are limited to 20 websites for maximum performance! 

I. Visual InterDev, ASP, Access, ODBC, Drumbeat, ASP Mail, SAFileup 
I • Add 50 MB of SQL Storage for just $40 a month 
§• Free Domain Name Registration* 

» COLD FUSION PLAN - $99.95 a month 

» 200 MB of Disk Storage, 10 GB Data Transfer, 40 E-Mail Accounts 
!• Includes 50 mb of SQL Storage 
|« Free Domain Name Registration* 

]• VIRTUAL HOSTING RESELLER PLAN 

• Just 39.95 a month, $29.95 Set Up Fee 

• 100 MB of disk storage, 10GB of data transfer, 50 e-mail accounts 
| • Each of your clients can have their own domain & ip number 

’ Your Setup fee includes your first domain, additional domains have a $14.95 set up fee each 

i Registered Web Presence Provider for Microsoft FrontPage® 2000 
| Support for: SQL & Access Database, Visual InterDev, ASP, PHP 
) Card Service International Partner • CyberCash Enabled Partner 
VeriSign Hosting Partner • Thawte Hosting Partner • Media House Stats 
Support for: Drumbeat, NetObjects Fusion, Dreamweaver, Go Live 


INTERNAL' 


fRealPartner ] 

J.e.v.e.L 


CSSSE! 





What Do Our Clients Say? 

“You’re really taking on a true 
partner when you decide to 
use DataPipe!” 

“A1 rating on tech support, 
this would have been a 3 day 
problem with my old host.” 

“We moved eight dedicated 
servers to DataPipe, the 
tech support is the best 
around, responsive & 
knowledgable." 


“I am VERY IMPRESSED with 
the speed!” 

“Not only do they answer the 
phone with a person, they 
actually have answers!” 

“Great prices, great 
support, I have been 
recommending you to my 
friends!” 

“I finally found a hosting 
company that actually 
believes in customer 
service” 


P 


Are You Master of Your Domain? 

Home to as many as 200 websites or a single, powerful dedicated server. Cobalt RaQ Servers are the 
answer to fussy, overpriced “big iron” servers. As a Preferred ISP Partner of Cobalt Networks, DataPipe 
offers you the best pricing & support on Cobalt RaQ Servers! 


NT DEDICATED HOSTING 

NT FAST START - $295 a month 
IBM 13Gb IDE, 128 MB RAM 
Intel Pentium 3 650 Processor 
50 GB Data Transfer, 10 IPS 

NT BUSINESS - $395 a month 
9GB Drive-Ultra2 SCSI, 256 MB RAM 
Intel Pentium 3 650 Processor 
75 GB Data Transfer, 20 IPS 

NT CORPORATE $495 a month 
18GB Drive-Ultra2 SCSI, 512 MB RAM 
Intel Pentium 3 650 Processor 
100 GB Data Transfer, 30 IPS 

NT ENTERPRISE $895 a month 
RAID 5 Configuration 
9GB 10K Ultra2 SCSI Drives 
512 MB ECC REG SDRAM 
Dual Intel Pentium 3 650 Processors 
200 GB Data Transfer, 50 IPS 

COLD FUSION SERVER $595 a month 
9GB 10K Ultra2 SCSI Drive 
512 MB ECC REG SDRAM 
Intel Pentium 3 650 Processor 
s ..?***tj 100 GB Data Transfer, 50 IPS 

^SnasmT RAID 1 and RAID 5 Configurations available for 

all servers, call for a quote. 

Dedicated Hosting Services Include: 

24x7x365 Proactive Monitoring & Support • Strictly controlled physical access 
Temperature & humidity controlled environment • Sophisticated computerized access control system 
Strictly enforced security policies • Performance, utilization and availability reporting 
UPS power for hosted systems and network equipment • Backup Generators 


COBALT RaQ 3 - 300 MHZ 

RaQ Pro - $199 a month! 

8.4 GB Hard Drive * 64 MB RAM 
10 IP’s * 50 GB Data Transfer 

RaQ Plus - $275 a month! 

20 GB 7200RPM Drive * 128 MB RAM 
20 IP’s * 80 GB Data Transfer 

Power RaQ - $429 a month! 

20 GB 7200RPM Drive * 256 MB RAM 
40 IP’s * 100 GB Data Transfer 

StaQware Solution - $750 a month! 
Features 2 RaQ 3i Servers 
40 IP’s * 100 GB Data Transfer 

The StaQware Cluster solution, is designed to protect 
you against hardware failure, with automatic failover between 
a pair of RaQ 3i servers and real-time data replication. The 
standby RaQ monitors the active RaQ and is prepared to take 
over all services for the active RaQ in the event of failure. 
Ask about our Commerce RaQ complete 
E-Commerce Solution & our REAL RaQ, 
streaming media solution, starting at just $299! 


DataPipe™. All rights reserved. Ail products and company names mentioned herein are the trademarks 
of their respective owners. * We will register one domain name ABSOLUTELY FREE if you choose to 
host your site with us. ____ 


www.datapipe.com Call Toll Free 877-773-3306 
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iNNERHOST, an advanced Application Service Provider, 
manages and distributes web-based solutions across 
the Internet. iNNERHOST delivers high-end application 
services to enterprise customers as well as turnkey 
application packages to small and mid-sized businesses. 
Thousands are turning to iNNERHOST to outsource 
their information technology needs. 


Now supporting Microsoft® Windows® 2000 Server! 


\ Microsoft] 


CALL 

Western Region 

415.276.5137 


Eastern Region 

212.286.5262 


EMAIL 

market@wired.com 

www.wired.com/wired 


^tdomain 


ws.com wsMtg Register your Name now! 
mmjmmm Visit www.domaindirect.com 

Ba ABSOLUTELY NO MONTHLY FEES! 


"Because people need Names' 




eo • Free Domain name!* (www.youmame.com) Sflsfl 

*ca • Domain Control Panel 5.1 • Domain Forwarding 
-^5 • Email Services (you@youmame.com) 

2E • Domain Name Management and much more! 


No Domain registry fees lor as long as your Personal Identity Account 


f Also available:! 


Domain Name Parking! M 
Free Under Construction Page ^ 
(Registry fee Only $29.99 per/yr) \ 

































WEB HOSTING 




One month free with promo-code: wire-3338 
Toll Free 1 888 277-0000 
International + 1 858 546 8946 
Email sales@netnation.com 


www.netnation.com 

Web Hosting | ASP/AIP | E-Commerce | Domain Name Registration 

©2000 NetNation Communications, Inc. All rights reserved. Offers subject to change without notice. NetNation and the NetNation 
logo is a trademark of NetNation Communications, Inc. All other trademarks are properly of their respective owners. 


San Diego 


Vancouver 


A good host thinks of everything. 


order online 

WWW. 


Trust NetNation to keep your Web presence afloat. 


NetNation 

■Communications 


FREE 


Domain name 
registration 


Domains from $7.99 p.a. 
inc. InterNIC / Registrar fees 


NEW Real Audio Server 


FREE 

Microsoft Frontpage 
Extensions 

FREE 

Web Email Account 

FREE 

POP3 Email Account - 
Unlimited Alias 

FREE 

Mail Forwarding 

FREE 

Account Setup 

FREE 

Bandwidth - 
155Mbs Connection 


space.com 


Don’t forget, 

apply now and take 
advantage of this BIG offer 


1 DDMb Webspace with 
hosting service package plus... 



















Simple & powerful 

E-COMMERCE SERVICES 

from $5/month 


NEW toTopChoice Systems 


Earn up to $25 per new customer! 
Call or visit our site for details 


Choice 


http://world.topchoice.com 

info@topchoice.com 

I-888-219-2 III 


SEPTEMBER 

ADLINKS 


Advanced Internet 

Technologies, Inc. 

Easyspace 

Internet Gateway 

www.aitcom.net 

www.easyspace.com 

www.intergate.net 

Affinity 

Ed/X 

Microstore 

www.affinity.com 

www.erf-x.com 

www.microstore-mousepads.com 

AICS 

Eircom US Limited 

Modern Postcard 

www.aics.edu 

www.eircomus.com 

www.modernpostcard.com 

Biomorph 

Fatcow Web Hosting 

NetNation 

www.biomorphdesk.com 

ivivw.fofcoiv.com 

www.netnation.com 

Cabosol Properties 

Hostpro 

PCS Innovations 

www.cabosolproperties.com 

www.hostpro.com 

www.pcsinnovations.com 

Concentric Networks 

Hostway 

SBC Recruitment 

www.ConcentricHost.net 

www.hostway.com 

www.techsalesleaders.com 

Crutchfield 

IMC Online 

Top Choice Systems, Inc. 

www.crutchfiled.com/wir 

www.imconline.net 

www.world.topchoice.com 

Datapipe 

Innerhost 


www.datapipe.com 

www.innerhost.com 


Domain Direct 

Interland 


www.domaindirect.com 

www.interland.com 



Full-Service Web Hosting Made Easy! 


TopChoice Systems consistently exceeds our clients' expectations 
with our exceptional service, value and reliability. 

We know what you and your web site deserve and that's what we give you! 


Every account includes: 


150MB of Storage Space 

25 POP Email Accounts & 
Unlimited Aliases 

Domain Name Registration or 
Transfer (www.yourname.com) 

Free Secure Server Access 
Use ofTopChoice Control Panel 
Unlimited FTP Access/Updates 

JAVA, Shockwave Multimedia 
Audio/Video Support 

Unlimited Hits/Transfers 


Full T3 Connection to the 
Internet/Redundant Backups 

Full Access Logs with Hourly 
Updates 

Free Registration in up to 
650 Search Engines 

High Performance Servers 
Auto Email Responders 
Virtual FTP Server 
Quick Account Activation 
Great Reseller Program 


Microsoft FrontPage98 Extensions 

Personal CGI-Bin & Access to 
"Canned" Scripts (Perl, C, Shell) 

No Hidden Charges 
30-day Money Back Guarantee 


Also available: 

■ RealAudio & 

m Custom "CGI" 

Video Streaming 

Programming 

■ SQL and MS Access 

■ WindowsNT 

Database Support 

Hosting 


We do not host adult sites. 
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Always...On. 

We’re IP ready. 
IP smart. And IP now. 

We’re SBC Communications Inc., providers of super-fast, always-on Internet 
access (up to 200 times faster than dial-up modems) plus voice, video, and 
data networking products and services. Our Business Communications Services 
(BCS) division is revolutionizing the communications industry, and we’re looking 
for exceptional people to help us accomplish that goal. We’re poised for success, 
and we have aggressive plans for the future. 

You’ll enjoy competitive pay and a benefits package — plus the opportunity to 
work with world-class talent and the latest technology. For more information, 
please visit us at 

www.techsalesleaders.com 
or call 1-888-954-HIRE. 

An Equal Opportunity Employer. 
































400 million customers. 

One way to reach them 


400 million new European customers could bring your company's global business strategy to new heights. 

To reach them effectively, do so from the right location. With its technology-rich infrastructure, educated, 
skilled work force, competitive labor costs, and low corporate tax rate, Ireland is the perfect choice. In fact, 
many of the world's leading companies already direct European operations from there. 

Your base of operations is only as good, however, as your communications partner. As Ireland's leading 
communications provider, eircom (formerly Telecom Ireland) provides fast, reliable access to European 
customers via a state-of the-art $5 billion infrastructure. So whether you're 
setting up an e-commerce site, shared services center or manufacturing/distribution operation, eircom provides 

customized solutions to meet your evolving business needs. www.eircomus.com 

Reach 400 million European customers the right way. mm 

From Ireland. Through eircom. .IW PscMiC'* 12 I ’ RSCtlSSOll j 

i v Just some of the world-class companies that serve Europe from Ireland. iomega 


Reaching The World Through Ireland 

formerly Telecom Ireland 


eiRcom 


IMS 
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ERISA DEL MAR 


NEW 4000 FT. DESIGNER SHOWCASE HOME IN CABO SAN LUCAS, MEXICO 

I This Pedregal home offers panoramic views of the sandy beach, white 
i water and Pacific Ocean.This home features three separate master 
suites, each with private decks, custom walk-in-closets, and bathrooms 
i crafted of marble, glass block and cedar cabinets, an additional guest 
suite with private bath , a concert style media room with satellite and 
| video phone, a designer kitchen with imported cedar cabinets and 
stainless steel appliances, an executive office, a one-of-a-kind infinity pool 
& spa, two waterfalls, a full-featured cantina, a hammock palapa and 
lavish exotic plantings.This home is constructed with the best of every¬ 
thing including marble floors, glass block, stain glass windows and 
vaulted flagstone ceilings. Come see the Ultimate Cabo Beachside Estate. 

Lulu Jacobsen and Associates 
Mexico Office: 01 I 52 I 14 34041 Fax: 01 I 52 I 14 32573 
Mobile Number: 011 52 114 85647 US Office: 415 331 7111 

CABOSOLPROPERTIES.COM 


We Create Full Color Custom Postcards To 
Promote Your Business, Services S Designs • Feature 
New Products & Technology • Drive People To 
Your Website • Ideal For Direct Mail, Hand-Outs, 
Follow-Up Cards & More! • For More Information 
& FREE Samples, Check Out Our Website Or Call ] 


www. modern postcard. com 


Your Web site can not be found on Foreign Search Engines 


aee. 


As it stands, almost 1/2 of the internet community 
can not find your Website,.. 

You need International Multilingual 
Search Engine Submissionl 


WWW * World Wide Web 
Is your Website really World Wide? 
Think again! 


INTEFIN3TION3L WEB SOLUTIONS 3T WWW.Cy3eFiOIFFeFieNCE.COM 


with the power of the Mo b 

Talk to us about... 

accelerating your wireless development efforts with mobileMAGIC™ 

from PCS Innovations, the leading software platform for 

integrating applications for the Mobile Internet. 

mobileMAGIC™ is an adaptable, scalable, secure, mM 

cost effective and easy-to-use suite of tools || 

and services. It can speed time-to-market 

and future-proof your wireless applications. 

Leverage new opportunities, afforded by the 
growing Mobile Internet, with mobileMAGIC™. 

Connect with us at: 

tel: 416.599.3700 email: mobileinternet@pcsinnovations.com 

fax: 416.599.3701 on-line: http://www.pcsinnovations.com 


mobileBANKING 


innovations 


mobileCOMMERCE 


mobileTRADING 


mobileMARKETING 















• Your design 

• Fast turnaround 
•High Quality 

• Fullfilment Available 

• Factory Direct 


MicroSt 


GetBot - Now you can batch download from the Web. 
Easily get all the pictures on a page, or every MP3 in 
an entire site. Get your copy now at getbot.com 






Sendpad.com - Send anonymous e-mail right now. 


WWW.MALESSENTIALS.COM (Toll Free 877-G02-MALE) 
Rogaine & Minoxidil - lowest prices, rapid delivery 
FREE Membership saves you even more! 


Eclectic Internet Radio 

www.gogaga.com 

WWW.JRTVIRGINIA.COM 

Where America Shops For Furniture! 

lnternetWriters.com - web copy, press release, sales 
letters. We help you explain, persuade, sell! 

WWW.STORYSPACE.NET 

For hypertext, multimedia, HTML. 

"The tool of choice for fiction writers." 

-The New York Times 


Can Windex "See Through the Bullshit?" 

www.rozdimon.com 


GET NOTICED 



“RETURN TO SENDER” 


The Wired "Return to Sender" Contest 
Official Rules (See page 69.) 

NO PURCHASE NECESSARY TO ENTER TO WIN 

The Wired "Return to Sender" Contest is sponsored by Wired, 520 Third Street, 

Third Floor, San Francisco, CA 94107-1815 ("sponsor"). 

Eligibility: Contest is open to residents of the United States and Canada (excluding 
Quebec), except employees of Wired. Enter by sending in your postal art (any mailable 
object) for consideration, along with your name, address, email address (if any), and 
telephone number, to 

Wired 

520 Third Street, Third Floor 

San Francisco, CA 94107-1815 

Entries for the December issue must be received no later than September 1. One 
winner will be chosen based on the most unusual entry on or about September 11. One 
entry per person permitted. All entries become the property of the sponsor and will not be 
acknowledged or returned. All decisions by the judges are final. Grand prize (1): one (1) 
Wired T-shirt (approximate retail value $30). Void in Puerto Rico, the Canadian province of 
Quebec, and where prohibited. If the winner is a resident of Canada, the winner may be 
required to correctly answer a time-limited arithmetical skill-testing question. Subject to 
all federal, state, local, and provincial laws and regulations. Income and other taxes, if 
any, are sole responsibility of the winner. 

For name of the grand prize winner, send a self-addressed, stamped envelope to 
Wired "Return to Sender" Contest Winner (December), 520 Third Street, Third Floor, 

San Francisco, CA 94107-1815 after September 11. 

Acceptance of the grand prize prize constitutes consent to use the winner's name and 
likeness for editorial, advertising, and publicity purposes without further compensation 
(except where prohibited by law). 



Colophon 

Wired is designed and produced digitally. 

Our thanks to the makers of the following: 

Hardware 

Apple Power Macintosh G3 and G4 desktops, iMacs, and PowerBook 
computers; Agfa SelectScan Plus, DuoScan T2000 XL, Arcus II, and 
Vision 35 scanners; Eurocore Hi-Scan drum scanner; Apple Studio 
Display monitors; Radius PrecisionView and IntelliColor monitors; 
Sony monitors; Hewlett-Packard LaserJet printers; Canon CLC 1150 
digital color printer/copier with ColorPASS-V55 Fiery; APS, MicroNet, 
and La Cie storage media; Iomega Zip and Jaz drives; La Cie CDRs; 
Quantum DLT autoloader; Hammer Storage RAID drives; VST FireWire 
drives; Palm handheld devices; OmniSky wireless service. 

Software 

Word processing and tracking: Microsoft Office 98. 

Page layout, illustration, and graphics support: QuarkXPress; 
Adobe Acrobat, Dimensions, Illustrator, Photoshop, Premiere, and 
Streamline; Equilibrium DeBabelizer; Macromedia Fontographer. 
Research: Financial information: Bloomberg Financial Markets; 
Published information: Lexis-Nexis, Dow Jones Interactive. 
Typography: Text: Adobe Myriad and Wiredbaum; Heds: Adobe, 
FontShop, FUSE, HoeflerType Foundry, House Industries, ICG, [T-26]. 
Networking: Cisco enterprise routers and switches; 3Com hubs; 
Apple Work Group Servers with AppleShare IP; Shiva LanRover D56; 
Dantz Retrospect 4.2; Netopia Timbuktu Pro 5.2.3; Qualcomm Eudora 
Pro 4.3; Neon Software's CyberGauge 2.2.1; Dartmouth College's 
Intermapper 2.1.1; Sustainable Softworks' IPNetMonitor 2.4; Peter 
Lewis'Anarchie 3.7; InTrec Software ProTerm 1.2.5; AG Group's 
EtherPeek 4.0.1; Aladdin Systems' Stufflt Deluxe; Jim Matthews' Fetch 
3.0.3; Microsoft Internet Explorer 5.0; Netscape Communicator 4.72. 
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Floated in the Tyrrhenian Sea; was crowned Grand Master Champion in 
Sega Bass Fishing; ran with the wild dogs of Pompeii; went to the prom; 
listened to Sisqo's "Thong Song" nine million times; flew through the 
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a gondola; ripped Metallica MP3s; ate raw clams at the Coney Island 
Mermaid Parade; played Game Boy Advance with Pikachu at Space World; 
Vegas, baby. Vegas. 
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/jO Your Future Career 
in Computers? 

A college degree in Information Systems fromAICS 
can make it happen! 


DISTANCE LEARNING CHANNEL 

www.ed-x.com +888/419-0929 


Prepare for one of the 3.1 million new IS jobs 

All programs distance learning 

Study from your home or office at your convenience 

Approved by more than 330 companies 

Follows AIS/AITP industry guidelines 

Career-paced concentrations in networking, 
e-commerce, and programming. 

B.S.and M.S.in Computer Science also available 
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Free catalog: 1-800-767-AICS (2427) 
or visit is.aics.edu 


Birmingham, AL 


ACCREDITED 
MEMBER DETC 


The best selection of audio/video gear for 
your home and car — all the best brands. 

Exclusive comparison charts, FAQs, and expert 
tips help you choose and use your gear. 

Absolutely FREE, expert technical support — 
available days, nights, and weekends — for 
as long as you own your equipment. 

It’s risk-free with our 30-Day Total Satisfaction 
Guarantee and FREE return shipping. 

Online specials can save you hundreds 
of dollars on your dream system! 


“ ‘Best of the Web’ for 
Consumer Electronics shopping 

- U.S. News and World Report 


Visit the address below before 9/30/00 and 
get a Special Bonus with your first order! 

www.crutchfield.com/w 

Home Theater 


Car Stereo - Video 


Home Audio 

Want a FREE copy of our 148 page catalog? Call: 1-888-292-2575. 


Course Descriptions 
Message Boards 
News and Events 















Sage III Ozone Loss and Validation Experiment 
(Solve) high-altitude balloon 

Esrange, the Swedish Space Corporation's civilian 
rocket-launch facility near Kiruna, Sweden, 124 
miles north of the Arctic Circle 


HOW: 


To better understand and predict stratospheric 
ozone loss, which got as high as 60 percent last 
winter. Part of an international research initiative. 
Solve measured photochemical and meteorological 
processes affecting Northern Hemisphere ozone 
levels between 30,000 and 180,000 feet. 

NASA, in collaboration with the European Union's 
Theseo 2000 


MORE: 


Solve focused on the polar stratospheric clouds 
that convert inorganic chlorine into its ozone- 
destroying free-radical form.The helium-filled 
balloons measured up to 29 million cubic feet, 
traveled as high as 100,000 feet, and carried a 
dual-beam UV in-situ O 3 photometer, to measure 
ozone levels; a gas chromatograph, to measure 
organic chlorine and other trace gases; a sub- 
millimeterwave limb sounder, to measure thermal 
emissions; and a MkIV interferometer, to detect 
atmospheric composition. An analysis of balloon 
readings - and additional project data - will be 
presented at the Solve-Theseo 2000 Science 
Meeting in September. 

cloudharc.nasa.gov/solve 
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©2000 British Airways Pic 


Certain english LADIES were 

curiously drawn 

to the Southern Oceans. Which is 


exactly why you should fly us 


No corner of the world is unfamiliar to the pilots and crews 
of British Airways. Like their peripatetic forebears, they are 
at home in all 83 countries currently gracing the airline's route map 
Then as now, the British simply know how to travel. 


BRITISH AIRWAYS 


tjshairways.com/usa 








1-800-cartier 















